: U3BECTHA
TOMCKOTI'QO OPJIEHA TPYAOBCTO KPACHOIO 3HAMEHKM TNOJIWTEXHWUYECKOIO
Tom 65, B. 2 HMHCTUTYTA umenn C. M. KHPOBA 1950 r.

BEJbCKUI UHTPY3UBHbLIA KOMNJIEKC
C. C. UJIbEHOK

Beabckufi MRTPV3NBHWA Maccue BHCTYNaeT Ha BOCTOUHOM ckaoHe Kyshen-
xoro AnaTay, 3saHuMas uacTbh mexaypeucs Yepuoro Hioca u ero neGosavwore
npasoro npuroka Hsexkuiona. Pailon mpusirexan Kk cebe BHHMaHHE HCCACAUBR-
TeqAcll B CBA3H C 3040TOAOOWMcH, a B ImocaegHee AecsaTaareTHe—O6Jaaropapa
Aaxoaxam Boab(dpaMOBHX pPYA.

Feo.ioruveckre dopmanuu panoHa SBAAIOTCA APEBHHMH, 3HAYHTEALHO ANAC-
AOUHPORAHHHIMU 06PA30BAHMAMH, KOTOpbE OOPa3yioT KPYRRYIO CHHKAWHANG-
HYIO CTPY<TYpY, NpopesaeMyto B €€ UEHTPaNbHOA 4YacTH Pp. Hsexnion. Ctpyk-
TYp8 OCAOXKHEHAa MeAKWMH nepernGamu, a OCeBas YacTh €€ MOrpyxXaerca ma
cesepo-BocTok., Hanb6onee napesuss ¢opMauna nopox, B BAUE MPaMODH30BAH:
AHX H3BECTHAKOB, BHC1YyNaeT BAOAb Fpaduisl Xxpebra C Tanpunucko-Yebakos-
CKOM BHaAMHON, B mpeaenax KoTop«fi pacnoJaraercs Hpokas aoausa p. Hep-
roro HMioca. MpamopH3osaHHLIe M3BECTHAKH NOACTHAAKT (opMau4io KBAapue-
rbix nopdupuToB 061+ MOWHOCTbIO okoAo 1000 4, coOCTOAWYI0 M3 KACAHX
3¢y3uBOB B BHAE [OKPOBOB M CHJJIOB, MEPECNOCHHBIX C Tyh4AMH, KOHIIOME-
paTamy, NeCuaHnKaMu, CAAHUAMHM H 4YepHHMW H3BecTHakamu, Bume pacnoaa-
raetcs (opmauus Ana6asosbx noppupuTos ¢ COHABHBIMH MOKPOBAMH mony-
1IeYHON JAaBbl, NJA3CTaMH artJoMepaTos, H3IBECTHAKOB, NPOpPEsaHHbLIX MHOTO-
WUCAEHHBIMU NalikaM¥ YPaJuTOBBIX, MJ1aTHOKNA30BLX NOPPUPHTOS H ONHBHHO-
BuHX nuaba3os. B BepxHux ropusontax Gopmauna COAEPMHUT rpayBakKOBYH
epnty. Obmas MowHoc1b dopmanuu aocturaet 2400 #.

Bce Tpu yxasanubie GopMallvd YCAORHO OTHECeHH K NPOTEPQ30I10 HA OCHO-
BaHHH CXOACTBA C (JayHWCTHYCCKM OXaPAKTEPH3OBAHHBIMH AOKeMGPHACKHMU
dupmaiunsmu coceanero Capaaudackoro pasoHa, .

Cpean Gopmaunn AHa6230BLIX NOPPHPHTOB, 4 TAKKE YACTLIO KBADUEBHX
HOpGhHPHTOB BLICTYNAET HHTPv3HBHbY MaccuB DBeasckoro naytona (puc. 1}
MNopoaamu 3TOCO NAYTOHA CJAOKEHBI HAMSO/NEe BHICOKME TOUYKH BOAOPA3ALAL-
BOro yyacTka—roabubl bespcxuét m Hukoavckui. Bo3pacT MHTPY3RH, Takme
B 3H:YWIeALHPH CTeneHd YCJA0BHO, OTHEeCeH K AOKeMOpHio.

Heo6x01ufi0 OTMETUMTH. 4TO 10XHee, B HENOCPEeACTBEHHOM COCEICTBE C BH-
xonamu Deabckoro nayrtona, Buctynaetr Cnacckvii HHTPY3IHeHHE MacCHB, OAH3-
KHA [0 BO3PACTY K NEPBOMY, HO TNpPHHAANEXAUMA K panHed (ase HHTpY34B-
#oro uuxaa. CnaCCKWBE MHTDY ‘MBHBIH M4CCHB 3aHHMaeT Bolcokue yuacTku Cnac-
ckoro # Ky3aHeuoBCKOro roaniioB H pacip.CTpaHserTcd K ceBepy B BHIe mea-
yux Tea. CAoXKEH ¢H KBApDUERHWMH M OecKkBapunesnMd MARPOKCEHO-POTOBOOG-
M3aHKOBBLIMH M POroBOOOMAaHKOBHIMH AHOPUTAMH, MHKPOAMOPHT-NHAOA3aMU, KO-
TOpHE COMNPOBOXKAAIOICH JKHJAaMd H JAAAKaMd JArdOamauTOB, MaJXHTOB #
ABOPHT-NOPPUPUTOUB.

L]
O00mue cBegenns

MuTpysuBHLIE TOPOIW B fipenenax paccvaTpupaeMoi niomans o6pasywr
ABa KPYMHLIX T€J3, CONPOBOKAIEMble MEJKWMH BbIXOJd4MH, DaCMONOXEHHLIME
k ceBepy oT aux. [lepsoe Tes0 craraeT BbHCOKHA beabCkHA roJew v CKpH-
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Baerca NOA 3€/EHOKAMEHHHMH NOPPUPHTAMH HA cpedHell H HHKHEW 4YacTa
cxaouos. [Maomane ero Buxoda 1,2 ku2. OuHO uMeer O6oJee HAH MEHee M30-
NeTpHuHYIi0 GOpMy ¢ IByMs s3nKamMu B ceBepHOH gacTH. K cesepo-BoCTOKY

Fue. . Lxema re0aOrH4eckoro CTpoenHs AeBoGepexba p. Mse-
KHION. |~ KB NHPOKCEHOBO-pOroBOGGMAHKOBLE H KBapuesble
POroBGOGMAHKOBbIC MOHUOHUTH, KBADUEBHE TEAbCHHKHTH; 2—
KBaPUEBHE MHPOKCEHOBBIE H POTOB,OOMAHKOBHE IHOPHTH 3—
POrOBHKH; 4-—FpaHarOBO-IHPOKCEHOBHIE H MarHETHTOBLIE CKap-
Hbl; 9 rpayBakkoBas 10aiua; 6 - QopManuAa AHaGasoOBHIX )
noppHpuTOB; T—(hOpManus KBapueebix noppupuros, 8—dop-
Manus APeBHHX MPAaMOPH30BAHHLIX H3BECTHAKOB.

suicTynaer He60/ibUuIoe Teao HHTPY3HH miomaabto 0,125 kM2, a eme zanee
COBCEM MeJKHE TPYyOuYaThle BWXOAH TO# xe uuTpyauu. Takum o6pasom, scHO

HaMeuaeTcs 6o0gee uiH MeHee {HPOKOE ﬂOpr}KEHHe MarMaTd4YCCKOro Maccusa -
B 3TOM  HANPABACHHH.
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YT0 KacaeTcs 0xHOHK wacTk paccMaTpuBaeMoOTO Teda, TO 34ecCh HalGA0-
R3ETCA BHCTYN HHTPY3UBHHIX NOpox B CTOPOHY HUKOABCKOTO roabua. B npe-
1€43X ROCAEAHEro HabalonNaeTcss BTOPOE KPYNMHOE Teno HHTPY3uH, KOTOpO®,
B CBOIO O4epelnb, HMEET BLICTYN B CTOPOHY NEPBOro Tenra. Takum 06pa3om,
06a Teaa pa3neneHsl HA NMOBEPXHOCTH JHUIL He6O0bIINM NOAEM BMeIaioLux
mopox. INerporpaduueckoe cxoacTso nopox 06OHX BHXOLOB # 3/MeMEeHTH 3a-
ACraHuA KOHTAKTOB YKa3HBAIOT, 4TO TrJay6xe 3TH  BOICTYIHl WHTPY3HH CJAHBA-
10TcA. Bmecte ¢ TeM 3TO noseosser BMWABHTH rpanully WHTPy3uBa B Bufe
BOrHYTOH MOBEPXHOCTH C KPYTHM NOTPYyXEHHEM ee Ha ceBepo-gocToK. [lao-
maabL BTOporo Tesaa 0,625 xuz. O6mas naomanrb BLXOAOB HHTPY3HH HOCTH-
raeT 2,0 x4, a ¢ yyacTkamu npaso6epexbs p, Msekuion, uto Buxomar 3a npe-
Aenbl HawWero pafiona,~—okoJa0. 4 KM2. ’

lpannun muTPy3suBHOrO MaccmBa NOBOABLHO ueTKHE W pe3xkHe B 3anagHON
M BOCTOYHOA YaCTH, HO 3aTO CAa60 BHABASIOTCH B OGJAACTH CeRepHOA H BO-
CTOYHON 4acCTH TeJa, rae HMMEITCH O6HAbHLIE FHOpHAHbLIE KCEHONHTHTOBHE
o6pasoBaHus. ITO AOMKHO 6HTH €CTEeCTBEHHLIM, HO0 3R6Ch Mbl HMeeM KpoB1io
HHTPY3W#H, NOTPYKAIOUWYIOCH HA CEBEPO-BOCTOK. Boabwolt mutepec npeacras-
AACT KORQuIypauus KOHTAKTOL B CB#3H C HEOOXOAHMOCTHI) BbISIBACHHSA dop-
MH nayTOHa, [lanende CeBepHOro KOHTAaKTA mEpBOro Tena HaOpaBJACHO K Cce-
BEPy M CeBepo-BoCcTOKY non 45—50° Takyio xe KDYTH3HY KOHTAKTa MW HMEeM
BAOJAL BOCTOUHOH rpandun Tesa. Ho sato, mabaonan 3ty rpanuuy Kk ioro-3a-
laly, MOKHO 3aMETHTb Pe3KOe BHNONAXHBAHHE TPAHHYHON MAOCKOCTH, YeM M
00bacuseTcs HabaioNaemMpli B N/aHe 82JUB BHXOLOB HHTPY3HBHNX NOPOA CO
CTOPOHbLI NEPBOTO TeJa MO HANP3IBAEHHIO KO BTOPOMY Tedy. 3.1€Cb KOHTAKT
HMeeT maxcnu2 mon yraom 10—15° k oro-socroky. Buecte ¢ Tem HeKOTOpas
BHOYKAOCTL FPaHAUB HHTPY3WBHOIO TeAa K [Or0-BOCTOKY OGBACHAETCA TeM,
YTO YNOAOXKEHHBA KUHTAKT BCKDPHLIBAETCH AOJMHON KA10ua.

3anaauslii KOHTAKT M3Y4YeH CpaBHHTEJBHO XOpoill0 B CBA3H C TeMm, YTO K
HEMY Mpuxara KpynmHad 304a CMATWs, KOTOPas CONPOBOKAAETCH PYAHHMH Te-
aMp, NOABEPraBWHMACA pa3BeAKEe M IKCOJACATALHH. 31eCb OTYETAUBO BHISIB-
AAETCA, YTO MNOCKOCTE KOHT4AKTA Nafaer noa yraama 60—75° Ha I0ro-po-
CIOK, T. e. nOA uHTpy3usHoe Tesd. IOKHLH KOHTaKT KPYTO#, HO HEACHO Ha-
ApapJetne ero nasexns.\,X0J0AHbA* XaPAKTED KOHTAKTA CO CAAGHIM npossae-
HHEM DOrOBHKOB HATAJAKHBACT HA MLICAb O BO3MOMHOM NaJ€HUZA ¢rO Ha ceBep.

Uro KacaeTcs Heb60AbWOro CEBEPDHOTO $i3blKa HMHTPY3HH, TO OH TECHO CBSI-
3aH C nPOABAAIOUWEACH 31€Ch 30HOH CMATHA ¥ NPEACTaBASET cOGOI0 MarMaTh-
TeCKYI0 MacCy, BTSAHYTYIO B TEKTOHHYECKYIO 30HY.

B kpaiineit ceBepHOil wacTH 3TOT A3BIK NEPEXONHT B CEPHIO MEJKHX Ted,
BHTAHYTHIX 110 ABYM Hampas/ieHdaM. YacTe H3 HUX MMEET CCBEpPO-BOCTOYHOE
NPOCTHPAHAE (10 HANPABICHHUIO A351KA MHTPY3UH, a 4aCTh MMEET MpOCTHpauue,
Gau3koe K WHPOTHOMY. DTH NOCACAHUE TeAad NOLYHHEHS JONOAHATEAbHORA
CHCTEME TpPEWHH, KOTUPas MMEET 3aKOHOMEPHYIO CB3b C Mepsol cesepo-BO-
CTOYHOA 30HOA. Mopdosorayeckiie oco6eHHOCTH KOHTAaKTa NpOSBAAIOTCH B
caepyiouleM. Ha cesep B CTOPOHY BBITSHYTOCTH f3bika MHTPY3HH KOHTAKT
Rajlaer BHAYa/le OYeHb MONOrO—noM yraoM 5—10° [Tokpuiika GOKOBHIX no-
POA CAeHYAWDOBAHA H HAa NMOBEPXHOCTH HHTPY3HH OCTAOTCHA AUUIL HEGOMbLIHA
ocranus ux. Cesepuee, uepes 200—300 # yroa Hax.ioHa NOBEPXHOCTH HHTPY-
3HK yBeAuuusaerca 10 25°. MIHTpy3ua CxkpmisaeTcss NOx AHa0a30BbIe nopgu-
PHUTHI, NOJOro norpyxasch Ha npQrskeHun 400 u, 3nech BuCTymaeT mHPOKoe
f0se KOHTAKTOBG-MeTaMupdHuecknX 06pa3oBauudt, 34TeM HHTPY3Hs KpyTOo
MOFPYXACTCA, 13BaA OOMAbHBIE OTNPHICKM B BUAE MEAKAX TEJ B 30HE CMATHS.

Bropoe nosne uaTpysusubix nopoa, smxoafuiee Ha roabue HAKOILCKOM M
BAOML KAKYA TOTO KE HA3BAHHS, NOKA3BIBAET MOJOTOE NALCHHE KOHTAKTOB B
CEBEPHOH M CEBEDO 33113 1HOW 4aCTH, A€ Mbl BHAKM 344uB B cTopouy Beabcko-
Io HHTDY3URHOIO 104, ﬂ.moroe 3aneranye KOHTAaKTa Nnoa4vepKuBaerTCa O4YeHb
MHPOKKUM N0AEM P43BHTHX 3JeCh KOHTAKTOBO-MeTaMOP(UYECKHX 06pasoBauui
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B BHJAE pOTOBHKOS H 4aCTbl0 CWADHOB, B ‘oro-3anajiHoM Yray HWHTPY3HBHOrC '
nos HAGKOAAETCA KPYTOe MajeHWe KOHTaKTa K CeBepo-3arnany TOA  YyraoM
$0° no septukaibhoro. lOxuas rpardua reaa XapaKTepU3yeTCs y3Kumd 3aMH-
BaMH N0 BTOPOCTENEHHOM CKAGAYATOR CTPYKTYpe BMEIZIWMHX MOPOL CeBe-
pO-BOCTOUHOFO MPOCTHpaHHA H OGUIAM TIOTP\IKEeHHEM KPOBJAH HHTPV3HHM K 1OTY.

HepoeHbie rpaBudBbIe JHAHA He60AbWOro W30AUPOBAHHOrO NOAA HATPY3IRH,
BHCTYNaIOlIero K Cesepo-BOCTOKY OT neproro Tena, OOBACHAWTCA NORUHHEHR-
HOCTBIO HX MEJKHM CK/AajJKaM Cesepo-BOCTOYHOrO NpOCTHPAHKA BO BMEMalO-
meldi Toame 0opoi. : '

Taxum o6pa3oM, B ofuleM BuAE TIYTOH UMEET dhopMy STMOJSHTA, BHICTY-
gajouiero B Myable CHHKJAWHAMKH W AOIPYXEHHOTO B ceBepo-BOCTOYHOM HANpas-
ACHMH B CTOPOHY NOIPyXeHua OCH CKNAAKH. Buixoas WHTPY3WBHBIX ‘o6pusosa-
xuil CnaccKOro KoMmitiexca NOJUHHEHB TOH Xxe TEKTOHUUECHON CTPYKTYpE K
BLICTYNA!OT B, IOrO-BOCTOYHOM KpH/IE CHHKAHHAIH. Bauskue nerporpadueeckne
4epTH 000KHX HHTPY3HBHHIX KOMILICKCOB yKa3wBaT, YTO 3J€Ch MH HMEEM,

ec/W HE OAHOBO3PACTHHE, TO, MOBAAMMOMY, KOMATMATHHECKHE 06pa3oBanHe.

Mo BeauunHE, OTHOCUTENBHO TOPHOHA CHCTEMHI, NAYTOH OTHOCHTCA K pa3pd-
xy menxux. [loka HET HUKAKHX JaHHWIX TOBOPHTDH 0 HeM KaK.O HenoCpeAcTBeH-
wofi BeTBM APYrOTH KPYMHOTO NAYTOHA, XOTs MNOAOOHHE MATPy3uR HPOKO:
pacnpocTpaneHs B Kyaneuxom AJjaray. , '

OTHOUIEHHE HHTPY3HBA K TEKTOHHUECKOMY CTPOCHHIO pafioHa MOKA3HBALT,
4TO BJECH Mbi HMEEM CHHKJIMHAM-NAYTOH, MOAYMHEHHLR 6osce NO3AHUM TEKTO-
MMUECKAM JBHIKEHMAM NO OTHOIIEHWMIO K CKJIaA4yaTOH CTPYKTYDE, a_MO3TOMY
9aCTHYHO Cekylmuil nocaeaHue. '

Uro Kacaercs TeKTOHHuecKUX damufi, TO Heo6XONUMO OTMETHTD OTCYTCT-
Bye RACTOSIMX THe#COBmX TekcTyp. Baoab 3anaNHOA OKPaHHbHl MACCHBA HaG--
AOBACTCA KATAKAA3 W PAacCIaHUEB2HHE, CRA3AHABIE C MpOABJEHHON 30€Ch 30-
Hofi CMATUs. B rAapHOfl CBOEH MacCe MHTPY3uB HECET CAeibl KOHTaMUHA LUK
¢ nposiBfieHném THGPWIAHLY TaKCHTOBHX TOPOAL, No310My OH MOMET OmTh OT-
Becen K THNY §PAaHHTHHIX MAYTOHCB,

BuyTpeHHss TEKTOHHKA MAYTOHA TDYIHO NMOLAAETCH uaydennio, Tem 6onee
wTO B pafioHe XOPOIMIO OGHaKEeHHHIX YH4dCTKOB KOHTaKTa OHA 3aMacKWpoBaua
CAaHIeRaTOCTbIO W KATAaKJa3oM. PacflonoXenne KCeHOAMTOB yKa3blRaeT CKopee
A2 OTCYTCTBHE ABTOHOMHUH TeKTOHHKH H QapajdnenusM C rpauuueit KOHTAKTa.

OTHOWEHHE KOHTAKTa K TEKTOHMKE OKPYMaWIHX [0poa BLIICHEHO A0~
BONLAO Xopowo, [11yTOH fABAAETCH COIMACHHIM C o6uiefl CTPYKTYpOH, HO HME-
OTCA pexyllpe Fpanylbl B CBA3H C MECTHLIMH nepernbamMu BMEWAUAX 10~
poa, ocobeHHo B oxHol ero 4aciH.

OrthotteHne BHYTPSHHEH TEK1OHHKM K KOWTAKTY aBAneTcsds KOHDODMHLIM..
370 ¥0pIO NOAYEPKUBALTCA COr/IACHLIM pacnosioxenieM KCEeHONTOB. Bume-
cTe € TeM caelyeT npuswaTh B obweM koHQOpMBOE NOJOKEHHE BHyTpeHHeH
TEKTOHHKHM NO OTHOLIEHHIO K BHewHed.

Yro KacaeTcs pacnpelesieHus NOPnd B TeJ€ NAyTOHA M HX R3AUMHBIX OT-
HOMIEHHA, TO HYIKHO 3aMeTHTh CJheayloline 0COGEHHOCTH: ROpamaeT obuaue
FHOpUANLIX 06pa3oBaHHi, KOTUpHIE BHCTYNAI0T fOYTH BO BCeX Y4acThaX Mac
cupa. CaefyeT OTMETHTH NpevbJANaHHe KCEROAWTOB B cesepHbIX Y4aCTKAX.
B kpaepbix 30HaX BOAM3M 2dnaliHbX Ko4TaKTOB HabawaawTca 604¢€e OCHOB-
Hble Pa3s-OBHAHOCTH NOPLA B BHIE KBApleBbiX fIHPOKCEHOLO-POTVBAOOMAHKO-
BLIX MOHIOBHTOB H AROPM10B. [aasHas uactb TeAA O6LIYRO CJAOXKEHA KBapue-
BLIMH MOHLOHWTaMu, B BOCTOYHOR uacTd NAYTOHA gabaonawTca 0oJee we-
AQuUHblE Pa3HOBAAHOCTH, MEPEXCAHBIE K KBADLEBLIM CUEHHTAM,

Cpenu hopoa HHTPYSHBROTO NOAH, oco6enHo B paioie HHKOABCKOrO Tobila,
MEeJAKMMH TNATHAMH DPOABIAIOTLS kBaplesble TeAbCHHKNTHL Pa3mephl WX OT
30—40 # no 5—6 x B anamerpe. [luTHa wMewT B NJaHE YIANAHCHRYIO HIH
waomeTpuunyio ¢opmy. Ilepexoast OT BMEILAIOUIMX MOPOA, KOTOPHIE 31€CH
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TIPEACTABJEHH ‘KBAPI-MOHIOKHTaM), —TIOCTENEHHNE, Kak # BooSme Anf shile-
'yKa3aUHHX MOPOA.

IlopoH TJAABHOXO AHTPY3HBHOTO MOJH
Porosoo6GMaHKOBO-MHK POKJHHOBBIE JIHOPHTH

[Toponsl BHCTYNAOT HAa AHHEHCKOM Y4YacTKE H BCKPWTH mTonbHeld, nepe-
.gexamell 104 NPAMHM YrAOM TPaHWLUB HHTPY3HBHHX TeJ H KOMMNJIEKC KBap-
UEeBHX XUA, NPOXOIRUIHX N3pPaAnenbro MNOCACAHHM. Teno HAUOPHUTOB HMeeT
MomHOCTh vk0A0 30 M M BHITAHYTO 8 CEBEPO-BOCTOYHOM HAMpPaBJCHHA BLOJL
HanpaB/eHHs KOHTaKTa Beabckoro WHTPY3HBHOTO NOJAH. OHO HEnoCpPEeACTBEHHO
NPUMBLIKAET K KBapUEBbHIM MOHUOHUTAM Benbckoro nojas R NMajgaetT nox HAX
coraacno ¢ KOHTaKTOM nocaennnx. Ha rpannne mexAy KsapueBboiMH MOHIOHH-
T3MB M AMODHTAMH NPOXOJNT KBapUEBan xuna AnHeHCKad. Oua conposoKAaeT-
£l MHTEHCHBHLIM M3MenenHeM OOKOBHX NOPOA, YeM MacKHpyercsi XapakTep
mepexona Mexay oB0HMH THOAMH NOPOL.

[Mopoaa umeer xapakTep rpyboro KaxHpHTa TeMHO3eneHOH OKpacKH B NpPH
yaspe pacnagaetcd Ha rpy6o-napannenshble N1aCTOHE. CrpykTypa mnopoAH
CpeAHE3epHACTARN; CHA COXPaHAeTCA NOUTH JI0 KOHTAKTA C auabas-nopdupu-
tamu. B6Au3M TmOCAenHEro, Ha PACCTOAHMM 3—5 M, 3aMeTHO yMEHbUIEHHE 3€p-
Ha, CH/AbHAA KATAKNa3MPOBAHHOCTH MOPONBI H 3aMEUIEHHE €€ KaAbUMTOM. O6uiu-
HaN BeAuuuHa 3epHa 2,5—4 Ma. 3€pHA N/ATHOK/A332 HMEIT 3€/1€HO-Cepyio OK-
Packy, pa3masaHbl H caabo ce6a NpPOABASIOT. Temso3eenmit, no4TH YepHHN
ampub0oa coxpaumuacs ayume. Ou umeer ¢GopMy caerka BHTAHYTHX TOJCTHIX
npu3m 6e3 KOHeuHnix rpauei. ['nasnas macca KpucTaiios amdpubosa BHTAHY-
Ta BAO/Ab NAOCKOCTH—NPOCTUPAHHE—nAJeHHE WHTPY3UBHOTO TeEJa,

Mukpockon MOKasLBA€T MOHIOHATOBYIO CTPYKTYPY NOPOAH, cocrosulen us
N/arnoKna3a, 3eneHofi porooOGmankH, MHUKPOKJHHA H MHKPOMErMaTHTa. Mna-
THOK/A33 K 3cneHas poroo6manka, pasBHUBIAACA BO3MOKHO 32 CHET nHpoKcena,
o6nanaeT oaMHAKOBOH cTenesblo HAnOMOp(dH3MA. MHKPOKJIHH 1O OTHOLICHUIO
K HHM KceHnomopden.

Maarnokna3 o6pasyeT WHPOKHE TAGMHUH C 30HAJALHHM CTPOCHHEM. Besne
CHAIbHO Pa3/i0XeH H 3a6UT TOHKOW TeMHo6YDOil COCCIQQHUTOBOM 1ibIIBIO. Jluwb B
OoAHOM cayuae ynanoch 3amepurtb | (001) Ng — 57; 1°(001) Nm — 40 " | (001)
Np—70, 4TO yKa3niBa€T Ha KHCJBIA Ja0PaNOP Ne 52 (37 e—3). Hurepecuo, uro
NAATHOKAA3 3AKOHOMEPHO 00pacTaeT MHKDOK/IMHOM, OypuiM OT ‘'O6MABHLIX Ne-
JATOBHX NPuRykToB. Bee xe ymaerca pacCMOTPETH BepeTeHOOGpa3ubie ABOMH-
HHKH, HAYWHEe NapajJeAbHO YAJHHEHHIO HJH HANPaBACHHIO CnafiHOCTH MnAa-
FTHOK/334, \ :

MHUKDOKJIHH NOKa3LIBAET MECTaMH DOBHHE JAHHUW IpaHHL, 0COOE€HHO C MHK-
pONermMaTuTOM, 4ro, MOBHAWMOMY, YKa3nBaeT Ha TO, UTO nossAeHue KBapia
CBS3aHO C KOHIOM MEPHOAA KPUCTANNH3AUWK Kaanminata, MukponerMaruar 3a-
HHMAaeT NIPOMEXYTKH MeK1y KpHCTasAamH MOCACAHEro H o6pasyer BTEKH B
gero. Bmecte C TeM, B MHKPOK/IWHE MOXHO 3aMeTHTH OTAe/JbHHE BPOCTKH
KBapua. MuKPOKNMH COZEPKHUT TOHKYIO MNEPTHTOBYID CETKY C CONEpHAHMEM
aab6uTa oKoJ0 400/, U3mepeune OpUEHTHDOBKH SJINNCOHAR OTHOCHTEALHO
{001) — P nokasaso: _. PNg—87; | PNm—18; 1 PNp—72; 2V=-+78.
JTO TWOATBEPKAAET MHKPOKAHHOBHIH xapaxrTep Kajhiuiaara.

3eaenan poroo6Manka HMeeT BHI TO KOMNAKTHHIX 3€peH, TO 3¢pEH, 8ame-
leHAKX B LUEHTPafbHON YacTH NNACTHHYATHIM XJIOPDHTO-CEPNCHTHHOM (6actur),
TaK 4TO OCTAIOTCH B KPaesbix 304ax Kaxk OH ' pacliennenHsie no cnafiHoCTH
AroAbYyaTHE PeAUKTH poroo6Masky, TOHKOH noaoCKofi oOpamanoulHe XAODH-
ro-cepnesTuH. KomnakTHole 3epna coaepxar B leHTpajbHO# YacTH MnoJe, TOH-
KONPONLAEHHOE PYAHLIM BeUIECTBOM, aHAJOTHYHO TOHKOMY [POMLINEHHIO NAd-
THOKA3308 COCCIOPHTOM. OauOoBpEMEHHO POroobmaska CoAepxuT Gonee Kpym-
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WY1 CHllb MATHETHTA, KOTOPAsA pacnpelneseHa 3aMeTHO FyWIe B UCHTPANBHEIX .
4acTsx 3epeH, 4em B KpaeBuix. Takoe TOHKOE NPONn/IEHHE POrOOGMAHKH CBRA-
3aHO C NENEXOJLOM €€ B X/OPHTO-CEPNEHTHH.

Komnaktune sepsa poroo6manku, KpomMe TOr0, COAEPKAT BPOCTKH MENKO-
Mro/buaToR pa3sHoBUAHOCTH, KOTODas MHOrAa pacnoJaraercd MOLepeK yaju-
HEHMS 3€pHA XO031HMHA. DTO MeJKOWroJabuaTas PasHOBHAHOCTL 3aMETHO He OT-
JAY3ETCH OT KOMNAKTHOH POrocoGMaHK{d M MECT1aMH NMOX0Xa HAa OTILENJACHHBE
BOsOKHa nocaeaned. OnTHyeckne cpoiicTBa poroo6MaHkH, H3MepeHHhe Ha (e-
ROPOBCKOM CTOJNHKE, NOKA3bIBAIOT CAeAyloliHe OCOGEHHOCTH MUHepana.

[lreoxpousm: Ng — cBeTno3eneHH#, HMEIOTCH NATHA, OKpalledHbe Oofee
FYCTO, AO LBeTa Sassialed Tpasn, Nm — roay6oBato-3enenniit, Np — 61ean0-
seqenni, Yroa c: Ng=19% Ng— Np=0,038; 2 V=—174.

XapaktepHoe BBICOKOE /[BYNIDEJOMJEHHE, OTHACTH XapakTep abcopGuuu
OTKJOHAWT MHHEDPAA B CTOpPOHY 60raToro xejaesoM IpIOHEPHTA.

M3 nanbreiitnpx msmenenndi nopoasl caelyeT OTMETHTH BaaudHe TOHKOHK
CETKH KHI0UEK SNUAO0TA, 3aMeYyeHHbIX B NMaardoksnase, OKasbiBaeTCA, 3TH XHA-
KM NEPEeCeKalnT BCe MHHEPAAH NOPOAH, B TOM YHC/AE KaJHHIOAT B KBapl, HO
EMEWT WHPOKO PA3BETBJEHHYIO CHCTeMy TOJABKO B H3BECTKOBO-HATPOBOM MO-
JeWwnaTe, _ -

Munepasornueckufi cocTaB noponu: naarmoxaas 39°/,, poroo6manxa 359,.
MHExpoxaun 10%,, mukponermatut 16%,.

Bonee ocHOBHOM XapakTep MAATHOKAA33, 4eM Y THNHYHWX AHOPHTOB, c6.1M-
XEeT Nopoay ¢ poroBooOMaHKOBHM rab6po. :

MUpPOKCEHOBO-POrOBOOGMa HKOBO-COCCIOPHTOBBIE MOHUOHHTDLY

Buctynaor ra BepmuHe W 3anaaHoM ckaowe Hukoabexoro roapua. Max-
pPOCKONHYECKH HEOTNHYHWMB OT POFOBOOGMABKOBHIX MOHIOHUTOB, HEO nHpOKCEr
B 3HAaYWTEJbHON CTeNeHH 3aMmeuleH porooGmasnkod. [lepexoaw sexay mopona-
MH NOCTElEeHHHE.

Hopoaw 064aa310T CepoBaTo-3e/I€HON OKPACKOW, MACCHBHLIM CJOXEHKEM,
4 TaxKxKe POBHHIM H CpejiuM no Beauuunse 3epHoM. CocrtoaT onu u3 6jeano-
3€/1€HOBATOr0 COCCIOPHTH3HPOBAHHOIO OCHOBHOTO NJAAardOK./1a33, HAMOMOpP(HBIX
KDUCTaAJIOB NMPOKCEHA, Nepemeniero ¢ kpaeB B aMmpu6os, U3 kaayiminatra w
KBapua, 00pasylOulKX MEKPOHErM4THTOBHE NPOPACTAaHUA. AKLUECCOPHhe—HIb-
MEHHT K anaTuT, :

Mukpockon moKasLiBaeT MOHUOHMTOBYIO CTPYKTVPY npu Hauomophuame
naaruokJasa Baj kKaaumnarom. [laarnoxnas wmeer ¢Gopmy TaGaui, o6nivHo
HAUesO 3aMellleHHBX COCCIOpHTOM. [locaeannét CoCcTOMT u3 TeCHOFO arperara
CEPHUHTOBLIX YelWyeK, B KOTODOM pa36puCaHK MeJKHE M[PU3MB KJIHHOUOH-
3uTa. B KpaeBHX yu4acTKax HEKOTOPHX 3epeH MOfABAAIOTCA OKPYrane Gojee
KpynHue 3epua nocaeavero. OHH OxpaumeHst B 60/ee rycroll xeatTnit NBeT 4.
00621313I0T NATHHCIOR CYNEePHOPMAAbHON HHTePdepeHIIKOHHOA OKPACKO, Xapak-
TePHOH A% 20u)0Ta. AsbOHT 06pasyeT OCHUBHOW CKeJAeT 3epHa, CoxpaHss
dopun naarnokaazosnx sepen. bes aroro csoiicTea anb6uTa—06pasoBHBaTH.
ncesaoMOpGO3H N0 NJaryokJasy--Qopma sepes nocAeAHEr0, NOBUAHMOMY, He
Moraa Obi cOxpaHuThCA. PacnoJoeHHe COCCIOPHTOBOrO arperata yKasniBaeT
Ha 30HA/bHOE CTPOEHHEe NmJAarHokaasa. B peakux caydaax caabo BHABASETCH
ABOAHHKOBOE CpacTaHHE NOJeWNaTa, KOTOPOe MO03BOJAAET ONPEACAHTH KOOD-
HHHATH ABOWHHKOBOH OCH (Taba. 1).

Iispokcen nmeet QOpPMY KOPOTKHX NPH3M C SCHO BHPAKEHHOH CHARNOCTHIO.
(. BHewHel CTOPOHH NePEXOAHT B KaiMy OJueasosenenoil poroobmanku. ra
Nnoc/leAHAs OOHYHO MpPOPACTAET BECb KPHCTaAA MHPOKCEHA B BHAE TOHKHX
CTebe/ibkOB, OTYETAMBO BHAHLIX MIPH YCTaHOBKEe MHHEpaaa Ha noracamue., Ou-
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Tadbanwna 1

B R

T | Ne naarHo- Ne v
" Ng Nm Np 3akon ‘ xanza | obp.
12 78 89.5 | Hs.oco [010] . . . . ... 5 661
17 73 88 AZBOHTOBRIH . . . . . . . N3 6H—5
75 18 82 Ae. ocp [001) . . ., .. ; N5 66—

PaCKa NHPOKCEHA C/NerKa 3e/AeHOBATAash H OHA MOUYTH HE H3IMEHAETCH N0 OCAM.
Ipyrne cBoiicTea TakoBh: ¢ :Ng==237°; Ng — Np = 0028; 2V =}57".

Ha ocnoeanun atux cBoiicTs Aerko onpeaeasetcs nHoncua. Heo6xonamo
OTMETHTb, YTO NUONCHA COAEPHKHT OKPYI/AHE 3epPHLIUKY THTAHUTA H TOHKYK
CHMb MArHETHTA H, BO3MOXHO, TOSABW/ACA 33 CYET M3MEHEHWS THTIHHCTOIO
aBprura. \ ‘

-baennoaenewas poroo6manka mMecTaMu Haueao 3aMemaer nupoKcen, obpa-
3y COGCTBEHHO YpaanT. OHA MMEET TO KOMNAKTHOE CTPOEHHE, TO HEpPEeXOMHT
B BOJOKHHCTYIO Pa3HOBUABOCTH. Okpacka ee 6JelHO3eaeHasn €O CaabuiM mnaeo-
Xpon3moM caenywoumero xapaktepa: Ng—cBetaosenenas, Nm—xeatosaro-se-
Aewas, Np—Ouaeanoseaenas, [Hpyrue csoiictBa: Ng — Np=0,025; c¢:Ng =16;
2V = — 80 nokaseiBaloT, 4TO MH HMEEM AKTHHOAUT. DTOT MHHEDAN 3aMe-
HIAeTCs XJOPHTOM, KOTOPHHA pacnoJaraercs BAOJbL €r0o BOJOKOH.

Kaaumnat noutn Besne OKa3uBaeTcs ryCTO MPOPOCHIMM KBAPUEM, KOTOPbif
o6pasyeT KpacuBHE NPaBHAbHHE TIpaHodHpoBhHEe Y3upH. Kpome Toro, ou
CH/ALHO MeAUTH3HPOBAH H NOITOMY MMeeT OYpOBaTVIO OKPaCKy B UPOXOASMEM
CBETE, KOTOPAsi MAacCKHPYeT BHYTPEHHIOI0 CTPYKTYpy muHepana. OgHako OpH-
CHTHPOBKA a/JA¥NCOHAA N0 OTHOUIEHHIO MJIOCKOCTH cnafiHocth nmo (001) yka-
36lBACT, YTO 31E€Ch Mhl HM€eM MHKPOKAHH: Ng —87; Nm — 18; Np—72; 2V =
+74. _ , :

Hutepecno, uT0 nabaonaeTca CKAOHHOCTL K COBEPIIEHHOMY pa3BHTHIO
rpagedl y XBapua M B OJHOM CJyYae YAAJA0Ch OGHAPYXHTL - KaXe 3IBreLpatb-
HOE 3epHO. ,

Axueccopubie MHHEP2AH OPEACTABNEHH TOHKOUTOMLUATHM aANaTHTOM  H
wapMenuToM. [locaeaunh Bcerna. pasnoxen M o6pasyer cerTxy M3 NAACTHHOK
PYAHOTO MHMHEpana B THTAaHATOBOH 06oJaouke. , ,

KoanuecTBenanA MHHepaNoOrHyeckuii COCTaB NOPOAH NPHBEAEH B TabA. 2,

Ta6banua 2

. Cogepxanne B %
Haspanue munepaxos e [

CoccoprTOBHE IINArHO- '
KAa3d . . . . . ..., 36 33

I‘lupoxceﬂ‘......! 17 _i
Poroobmasxa . . . . | 23 ! } 24
Buorur S — ‘ 6
I'paBodup . . . . . . ‘ 20 Oprokaas 32 h
Npumecun . . . . . . ] 4 Ij 5
l— 100 ’ 100

NMPUMEYAHUE: L. O6p. 66. Huxoasckuit roneil
II. Monstonnt u3 paborn Tpérepa (1935)
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Jlas cpaBHenus HPHBENEH cOCTaB MoHuOHuTa 10 Tpérepy. Hawa nopoas
HTAKYAETCH GONBUIAM COACPKABHEM TEMHOUBETHHX B OCHOBHOM 33 CUET yMEHbL-
MEHHA OPTUKAA3a.

Coraacao Tpérepy (1935), Gaaronapst Haauuuio aAbOGHTHIHPOBAHHOTO mJja-
TMOKA4323, NOPOAW MOKHO OTHECTH X aJAbOGUTOMOHUOHUTAM, HO NPHCYTCTBHE
0OHABHOTO COCCIOPHTA 3ACTaBASCeT HAC HA3BaTb UX MHPOKCEHOBO-POrOBOOOMAHKO-
BO-COCCIOPHMTOBHIMY MOHUOHHTAMH.

Keapuesbie poropoob6mManKoBbie MOHLOHHTHE

[lopoan seanoTCs Hanbosee pacCNPOCTPAHEHHBHIMH A CAAraIOT MACCHB Beab-
tKOro rosbna. Ha BOCTOYHOM i CEBEPHOM CKJACHAX NOCAENHEro, BOJAH3H KOH-
TAKTa, OHM NEPEXOAST B PAa3HOBUAHOCTH B obuleM TOro Xe cocrasa, HO CO-
Fepxaniue O6HALHLE MENKHe KCEHOJMHTH.

Okpacka Nopold pO30BaTo-cepas H CBeTJee, 4YeM y KBApUEBHX NHPOKCE-
HOBO - POroBOOOMaHKOBb X - COCCIOPHTOBHIX MOHIOHUTOE. XapakTepHOH OCOQEH-
4OCTLIO HABASETCH HAJHYHE TAKCHTOBOH TEKCTYpH B BHAE MEJIKO3CPHNUCTHIX
ArperaToB, pacCessHHHX BCIOAY CPElH CPeAHe3epHHCTOH raasHod maccol, B Hax
Man0 PO30BOI0 KAJKUINATA H NOBHIICHHOE KOAUYECTBO TEMHO3EeNeR0A PpoOro-
B8O Oo6mManku. MecCTamy NpOABASIOTCH arperaTh NOMTH H3 OAHOrO TEeMHOUBET-
HOTO KOMNOHEHTa. Pa3MepH TaKHX WAHPOBHX NATEH MEAKHE, 6oJabillell 4aCThIO
Da3MepoM C ropouidny.

Makpockonuyeckd B COCTaBe MNOPOIB JEFKO Pa3IHdAME GrenHO3eNCHBIH
COCCIOPHTH3HPOBAHHHH NJArHOKAAa3, PO3OBHA KaawwnaT, TEMHO3eAeHad POro-
‘Basy O6MaHKA W Be6OAbWOE KoAWdecTBO xBapua. [laarnokaas oGpasyer Gpyc-
xoBuague ¢opuu pasmepom 1,5—2X 3 uu. B ob6pasuax C OrpaHuicHHEM
Pa3BHTHEM COCCIOPHTA OH o6aailaeT GaeanvsejaeHod OKPaCKOA H CTEKAHHbIM
SAeCKOM. B yu4aCTKkax HHTEHCHBHOA COCCIODHTH3aUHU MHHEPaJd MATUBHH K
wmeeT 6oAee rycine cBernosesensie usera. Kaanmnar xceHomopped no OTHO-
MIEHHIO K (/aTHOKAa3y W NPEiCTaBJcH B BHAE H3OMETPHYHHLIX CBETAOPO3OBHX
u po30BHX 3epen pasmepom | X 2,5 mm u menee. O6u4HO OH OKpYXeH Kafi-
MOA MuKponermatara. PoroBasa o6mauka uMeeT BHA YIAIHHEHHWIX 3epeH C yMe-
DEHHLM pa3BHTHEM HX no TpeThefi ocH. Pasmep 3epen 2,0—2,23X0,8—1,1 su.
BOKOBHE rpaid HesCHO PpAa3sBHTH, KOHEYHHIE OTCYTCTBYIOT BOBCE, 4yro Xa-
pPaKTepHO IsAs ypaauwrosoro THoa. Cpead Ppo30BOro Kanuwmmnara nposBas-
10Tc KceHoMopOhHwe 3epHa KBapua, JocTaraiomue 1 uu B AHaMETpE. 3a-
MeTHH TaK)Xe Har1as OTaeabHble 3epHa snuaota. Mukpockon NoKa3BIBaeT
MOHUORUTOBYIO CTPYKTYpy. [laarHokaas pesko MAHOMOP(EH MO OTHOWEHHIO
x Kaapmnaty. Os pmeer ¢opmy Tabauuek M GHYyCKOB M COLEPKHT TO BeCbMa
“TOHKO3EPHUCTHHA COCCIOPHT, TO CEPHUHT BMECTE C PHIXJHMH KOMOYKAMH KJAH-
HOLOM3NTA, @ WHOrAA Gojee KpynuHMH 3epHuiukamu snugota. Cyxa no Ha-
OAI0ACHAIM HAL COCCIOPHTHINPOBAHHLIMH MOHUOHHTAMH HukoAbLCKOro 1o4blia,
TAE€ 3MHWAOT HAXOLMTCA B CoCraBe OoJee KPYyaHbX 3€peH CpPeAH KPAEeBLIX 4Ya-
cTeit NAArHOKJa3a, @ B OCTaAbHOH MacCe pacnoiaraercd K/JAHHOUOHU3AT, HAAO
70AaraTh, 4TO STOT MHHEpPaA MoABAseTCS B Gojee NO3JAHIOID CTajHIO COCCIO-
DPHTH3aLHNU. -

[Naaruoknas o6pasyeT NOJHUCHHTETHYECKH [BOHHHKOBBE CpaCTaHHA, valle
1o aAb6MTOBOMY H NEPUKAHHOBUMY, pexe N0 kapACOaACKOMY U MeHe(axCKoMy
sakonaM. OnpenesieHAe KOOPAWHAT JABOHHHKOBOH oCH Ha croJsuke Pesoposa
BEOK33aJ0 COCTaB Kuciaoro auaesuna. Ng = 75; Nm — 15,5; Np—85,5; 2V =}~ 84.
3akoH nepHkanHoBH#. [laar, Ne 31 (06p. 37a). Oanako, BO MHOr#X CAyYdsx
BAATHOK/IA3 HE COAEPXKHUT COCCIODHTA, @ UMENMHA BK/IOYEHHST KPDYNHHX 3€per
IMBAOTA OKa3uiBaeTCA anbONTOM:

1) Ng=75; Nm —17; Np—8l; 2V=--81; as. oce [001]; naar. Ne 5
{oGp. 38—1). : ,

, 9) Ng —82,5: Nm —-69; Np —22; 2V =+ 80; a8. ocp [l00]; maar. Ne 4
(a6p. 381} _ .
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pacteopseTcsa B Kaaawnare, [Mosocku 06HO-

CTPYKTYPY MMKPOKAWHA. ITO aBJeHHe, NO-

#AH O KpaiiHed Mepe kapOOHATHOH CTaAUR

BK/JOUYEHHs 3MHAA0TA, OICYTCTBHE COCCIODHTOBOH MbIIM B YHCTHH XapaxTep
XPHCTAJI0B yKasuBawoT, 470 MHHepaA NOSBUACA B PE3YAbTATE aNbOGUTH3AUMN

fIAarHOKAa33a. DT0T npouecc caenosaa 3a CUCC!OPP!THSallHEﬁ H, BEPOsiTHO, CO-

APOBOXAANCH PACTBOPEHHEM TOBKOH CAIOUKH.

Kannwnar CaibHO NEJUTH3HDOBAH W BoliAaAuMT cepuM. Hurepecno, wro
AUAKM KAJbLUWTA, CeKymue nopody s0ausu xuasl AHHeHCKoH 1-of, coupo-
BONCAAIOTCH (10JHHM OUHILEHHEM KanWlinaTta OT NeAHTOBOrO BemlecTsa (puc. 2).

Jlpu aTom neauToBLI MaTepHad He MHUTPU-

PyeT B CTOPOHY KaJAbUHTA WJAH B .[IPOTUBO-
fI00XHOM HAanpaBAeHWH, a, MOBHANMOMY,

Pl

:-?-"\ ‘\." .
L -'o"‘ N'l L)
BJACHHOrQ KaJjadwnarta CTeK.’lﬂHHO-ﬂpO3paLle! '

A BLIIBAAOT OTYETAUBYIO JI,BOl':lHHKOBY!O

MoeMy, AOKa3bBaeT BO3PacT TMeEJHTH33UHH
Kaauwnata 6oJee paHHMHA, YeM DYIHBIX JKHJA

unnepaausaunn. CTaHOBUTCA SACHBIM, YTO
AGAUTH3A0UA KAaAHWNAara, KaKk M COCClOpH-
TH3auWd nJarvoKnasa, €cTh MWMHPOKO pac-
ApOCTpaHeHnbill asroMeTamopubiil npouece.
BmecTe ¢ TeM 3TO AOKa3bBaeT HU3KoTeMNe-
paTypHbill XapakTep npouecca—HuKe TeM-
fepaTypHoro HHTepBana kKapOGOHATHHX pac- Puc. 2
TBOPOB. -
[lennrusupoBaunnél kaauumnat o6Grapy- :

JKHBAET M3MEHEeHHe ONTHYECKHUX CBOWCTB OT OPTOKJAa3a C #He6oAblINM yraom

ONTHYECKHX OoCefi B CTOPOHY MuKkpokavda. Ha 3ro ke ykasunBaer OILHOBpeE-
MEBHOE NMORBJACHHE MECTAMH CJAa00 BHpPAXKEHHH X JBORHUKOBHEIX N/JACTUHOK.

HameHenue crOiiCTB kanummnata B 00p. 38 caeayoulee:

Koopaunath oceft 3/Aa4ncoupa K noJaiocy cnaiaocra (001)

1) Ng—8%; Nm—5; Np—85; 2V =-—66. Oproxaas;

2) Ng —86; Nm—6; Np—86; 2V=—77. Craboe OTK/IOHEHHE K MHUKPO-
KJIHHY; :
3) Nge—90+3; Nm=1440; Np=76+1; 2V=—84 3unaunTCARHOE
OTKJOHEHHE B CTOPOHY MHUKPOKJIUHA.

B mpyrux yuactkax (o6p. 37a) nposB/iseTcs THNAUHHEA MUKpSKARH C pe-
HIeTwaTol INBOWHHKOBOH CTPYKTYypOH.

Muysepas COAEPKHT TAaKKE HenpasuAbHbE NATHa anbbuTa, MHOrAA Ao-
BOJABHO KPYNHWX pa3vepos, sanuMaiouue B cperdem 40% naomanu. Cyasn
A0 (opmam aibOHTOBHX BPOCTKOB, OH 6JHKE BCEro MNOAXOMHUT K MHKpONeEp-
THTAaM 3aMelleHusl W, NOBUAHMMOMY, CBA33aH C TeM Ke NPOUECCoM, YTO H akb-
OuTH3AUMA NJaCHOKJIA3a. }

JIo60nuTHO, YTO KaAKWNaT O6PAacTaeT MAArHoOKAa3 B BHAE WHPOKHX Kakm.
B yuacTkax € NpOsIBAEHHEM MHKPOK/JIWHA BepeTeHOO6pa3upe ABORHUKH 3TOrQ
MHHEPasa COBMAfaldT € HANPABAEHUEM ABOMHHKOBHX TOJOCOK MJA4arHOKAa3a.
Ha rpanune nnardokAas’a H KaJAdWwnaTa pa3suT rpyouil MHpMexHT. O6GuabKbie
xepseo6pa3HHe 3epHa KBapua BpacCTaloT B [1ArHOKAa3 H ONHOBPEMEHH® B
KaaHwnat. OTAEAbHHE H3OMETPHYHBIE KPHCTAAIbl Kandinara o6pacTaiorT Mu-
XKPONErMaTHTOM, NPH 3TOM KBAapIl BO BPOCTKAX 4aCTO pacnoJaraercs JAy4H-
¢TO HAH Beepoo6pa3HOo, a BeAHYHHA 3€epHA 33aKOHOMEDHO YBC/IHYHBAETCH K
nepudepun. 10 ACHO yKa3uBaeT HA Gojee pasHee NOSBJEHHE KAJHUINATA WO
OTHOWEHHIO K MMXDONErMaTHTY W BMECTE C TEM HA 3BTEKTAYECKHHA XapakrTep
pocaeauero. [Ipd HaAWuYUH MUKPURErMaTHTa 3aMeuleHUs, MOBHAHMOMY, HPO-
ueccy merMaTHTH3aluH OnA Obl NOABEPFHYT BECh KaAdWINAT.
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MecTaMH nOSBASIOTCH OTHEAbHRE KCEHOMOp(HbIE 3epHAa KBapua c nepe-
XOMOM K NErMatHTY, YTO, NOBHAHMOMY, CBS34HO C BHACJCHHEM HE6OMbIIOro
KOJANYECTBAa M3GHITO'IHOTO KRApLUA MO OTHOWICHHIO K 9BTEKTHKE.

Foroobmanka obaanaer senenoft OKpacKofy a TaKXe TO KOMNAKTHHIM, TC
BOAOKHHCTHIM Tabutycom. [lreoxpousm pesxo BEIDAXEH B CACNYIOIWHX TOHAX:
Ng — Tpassano-3enenas, Nm — xearoBato-senenas, Np — wenras. Hpyrue ee
caolcTea: ¢:Ng=16% Ng-— Np=0,024; 2V =—78° VKa3eiBaOT, 4TO MH
uMeeM mepe coGodl OGBIKHOBEHHYIO' 3eeHYI0 poroo6Manky, nepexonsiuyio B
vpanut. Kpome KpYNHHX KPHCTAMJI0B BOJOKHHCTOrO rabutyca HMeiTCa mepe-
XOAH B BOWNOYHLIA MENKO3EPHHCTHIL arperaT TaKOTO Ke FYCTO3eJME€HOI0 aK-
rasoanta. [lpu TPanyasuny CKOJNbKO-HUOYAb CYmECTBEHHO ONTHYECKHE CBOA-
CTB3 MWHEDANA HE MEHATCH. -

Kpynume xpuctanrmn porooSmanku COlepKAT THTAHHT B BHAE MEAKHX
3cped, PaCnoNoKEeHHHX NO cnalHoCTH Mumepana., Kak KPYNHO3epHHCTAsA, TaK
¥ BOH/IOYHAS MEJKO3IEPHHCTAass POrooGMaHKa accounnpyioT ¢ anuaotom. [lpr
3TOM KDYMHO3CPHHCTAA POroo6ManKka mPoOpacTaeT 3THM NOCAEAHHM, a MEAKO-
3€PHUCTAsl HAPACTAET B BHAE METKH HIOJAbYATHIX KPHCTAaAAOB HA 3nB10T. Boaee
NO3LAHEE NOABJICHHE 3NHAOTA N0 OTHOWEHWI0O K KPYMHO3EPHHCTOA pOroot-
M3HKe NOKA3BIBAETCA CEKYWMMM €€ KHJKAMM INHAOTA TOH Ke renepauuu.

Becbma nuTepecHo npo-
ABJAAETCA CBA3b KOMRAKT~
HOfl porooOMmanyu ¢ aery-
YHMH M [IOABJEHHEM aMna-
ruta. Kpucrasiam poroo6-
MaHKH  CONPOBOXAAIOTCS
CKonJjeHvem anatura. [1pn
3TOM HI/Ibl ANIATHTA OPHER-
THDOBAHL NPEANOYTUTENb-
HO COrAaCHO BanpaB/ACHUIO €€ KPRCTAAI0B. OCOGEHHO B y4acTKax no VEAH-
Hennto (puc. 3). '

KOMNaKkTHas, a TaKKe W MEeAKO3EPHHCT2H DOTOOGMAHKA AKTHHOJAHTOROLO
THRA SAMELIAITCH 3@MeHBIM XJODHTOM. OH yanie MeNKO3€pHHCTWH, HO HMeeT
SIEPeX0il B 6osiee KpynuHe 3epHa, rA€ OTYETJHBO NPOABARETCH H1€OXPOH3M:
Ng—6aeaunii wearrpato-senennt, Nm = Np-—senennii. Yracaune npsmoe.
Yasunenne—.Onthueckn - ¢ ManuM yraom OnTHYeCKHX oce#. Murepdepen-
UHOHHAA OKpacka aHoMaabHaf, GJsennoduonetopas. Bce sTo YKAa3mRAET Ha
ONTHHECKH NOJOWHTEAbHLIR neHAuH. HMurepecHo, 4To XJOPHT OXOTHO MOSB-
ARETCA B TYArHOK/A3e COBMECTHO C COCCIOPHTOM. TaKOMY 3aMemenuio mox-
BEpraercsa He BECh NJAarHOK/Aa3 NOPOIM, a OTAENbHHE €ro 3epHa.

Axueccopame MHHEpaan TpeACTaBAeHb Pa3/NOKEHHBIM HABMEHHUTOM, THTA-
HUTOM, aN3aTHTOM M UHPKOHOM, [lepBuii 3 BHX 0Opasyer arperaTsl H3 MeAKHX
6ecOpMEHHHX 3EPHLIIEK MarHeTHTa B THTAHHTOBOH 060M0YKe. THTAHHT 06-
pa3yeT CamMOCTOATENLHEE 3epHa §€3 npaBH/AbHLIX OrPaHUYEHHH C MACOXPOU3-
MOM B 6VpOBATO-KeJTHX ToHax. Mmeer mepexomm k THTAHHTY, DPA3BUTOMY
ne seneHol porooGmMaHKe M, NOBHAHMOMY, CB:3AH C PA3AOKEHHEM Gojee pag-
HEro TWTaHHCTOro am(r6oia. AnaTHT OOHAEH B MOPOJE H XAE€T TOHKHE NAWE-
HEle MIABl, Gosee KPYNHuE KOMbeBUAHBIE 3€DHA M NPU3MOYKH. Hapenxa sctpe-
4aeTCs LMPKOH, O6pasyiollufi MeskHe HAXOMODODHHE KPHCTAMAHL B XJ0pUTE C
FYCTHMH GYDBIMH NJIEOXPOHUHBIMM O0GOJOUYKAMH,

Crenyer OTMETHTb DA2HOBHAHOCTH MOPOLM, KOTOpAaR OTAWYAECTCH PIAON
OCOGEHHOCTEH, T1ABHHM 06D3a30M, OTCYTCTBHEM MUKDONEIMATHTA, BMECTO KO-
TOpPOTO MMEIOTCH CAMOCTOSTENLHO Pa3BUThle 3epHA KaJiWIINATA W KBApua, mpo-
SIBACHHEM NCEBAOMOP(O3-XJMOPHTA W 3NHAOTA MO MHHEPAAY € TOHKOH OTAENb-
HOCTBIO, noBUAMMOMY, OGuotuty (o6Gp. 63, 64, 66 n). [Icpoaa wumeer menoc-
PEACTBEHHBIE NEPEXOAH K NHPOKCEHOBO-POrOBOOOMAHKOBHM COCCIOPHTOBHIM MOH-
noupram HuKoaLCKOro rosbua M BHCTYNAET HA BOCTOMHOM CKADHE TOCASNs
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wero, CTPyKTypa NMOPOAH MOHUOHHTOBAS HPH NOCAENOBATEABHOM pAAe uAWC-
MOppH3MA CBETNHX MUHEPANOB: NJATHOKAA3, KaJHIWINAT, KBapl. OAHAKO TeM-
MOLBETHWHA KOMNOHEHT B BHAE 3eJ€HON POroobMaHku OOHAPYXKHMBART YAUBY -
_TeJbHble OocoGennocTd. (OHAa METACOMAaTHYECKM DAa3BHBAETCH B MAATHOKAA3e.
karumnare (o6p. 64—1) u naxe sneapserca B kapu (puc. 4). O6uuHBIM #E-
AACTCA ME30CTaTHYECKOE pa3BHTHE .pOrooGMaHku. 3epHa ee He Pasbpocanw
paBHOMEpHO B nmopoje, a rpyan-.
NHPYIOTCS KYYKkaMH ¢ B3aHMHGI-
MH  [DOPACTAHHAMH KPHCTAANOB

(pnc. b).

KonuuecTBenuwii Munepasornyeckui coctas nopoa (06p. 37a) caenyiowi.
mJAaruoKAa3 31 %, kaauminar 27 %, poroo6manka 19%, keapu 18%, npumecu 5%.

Hopoaw  xapakTepH3yioTC COOTHOWEHMEM NJIATMOKA233a K  KaAWIINATY
6A3<HM X TAKOBOMY Y MOHUOHHTOB, 470 HAapaAy ¢ CTPYKTYPOH, npU HE4O-
MUpdHU3ME NAAFHOKNA3a HAJ KaAAIINATOM, A3ET KPUTEPHH AJS OTHECRHUR #i
B TPYAUY KBapUEBhiX POroBOCOMAHKOBLHIX MOHIOHHTOB.

KCCHOJIHTH’I‘OBI)IE xfsapuesue pOI‘OBOOﬁMﬂHKOBMQ MOHUNOHNTHE

Mopoan mIMPOKO pacnpoCTpaneHnHl B OKPaHHHHX YYacTKAX BHIOAOB M -
PY3HH. A ‘ .
KceHOMHTH pacne0XeHH B THIHYHOM KBaPUEBOM POTOBOOGMAHKOBOM MO -
HOHHTE, ONHCAHHOM BHINIE, M HET HYXKAH NOBTOPATb €r0 oOnAcaHue. Pasmep
KCEHOAMNTOB 4—7 M, peako Goabie. PopMa HX yrA0BaTad, O OUH MEPEXOART
O0LIYHO B OKpYrAbie waHpbl. KCeHONHTH COCTOAT M3 MaTepuaia NHA6a30BOFC
poroBuxa. JTO TEMHO3ENEHAs MEAKO3ePHHCTAad NOPOAA CO CTPYKTYPCH HATEp-
rpasyaspuoro puaa. COCTOHT OHa M3 NAarHok1asa (45—50%), Haueao same-
WEHHOTO TOHKO3EPHHCTHIM - COCCIODHTOBBIM arperaTtoM, KceHoMOpdHOH no oT-
HOLIEHWIO K HEMY 3eaeHoH poroobmank (40—50Y%), ToAUHHEHHOrO KOAMYECTBE
kBapua (5—7%) W akueCCOpHHX—MaTHeTHTa K anaTuta (2%). Poroo6manxa
o6pasyeT 3epHa B BHAE OGPHIBKOB, MATHHUICK H3 B3aHMONEPEMIETEHHOrO arpe-
raTa, T. €. HOCHT YepTH MeTAMOP(PHYeCKOro Muuepaaa. OHa 0643aaeT rycrok
seneHol Okpa KOH c naeoxpousmom: Ng—rycrosenenan, Nm—senenasn, Np—
xeatasn. Ilpyrue ee cpofictea ¢: Ng = 16°; Ng— Np = 0,021; 2V —Goapwmo#.

Ksapn oGpasyer kcenomMOop@HHe 3epHa B BHAe BLIIOAHEHHR yraosaTsd
APOMEXYTKOB M@XIY 3€pHAMH (JarHOK/43a. ,

. H3 ocobennocreii nposBaeHHs aKUECCODHHX MHHEPANOB CAeAyeT OTMETHTH
HEPaBHOMEPHOE pa3BUTHE MArHETHTA H HENPaBUAbHYI0O (GODMY €ro sepew, a
TaKHe NOCTOABHOE MPHCYTCIBHE aNATHTA B.BHAE TOHKHX HFOJOK.
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10 MyHEpasOrMUECKOMY COCTaBY NOPOAY CASAYET MPUIHCIHTE K T11arno-
K AB30BO-POTOBOOOMAHKOBHM POTOBHKAM. ' -

[IAHpOBHE YYACTKH TNOKA3HBAIOT AE3HHTErPAUNIO KcerHoauTa ¢ o6Gpasosa-
4HeM MOGONMBITHOA MHUKPOTEKCTYPHORA KADTHHHL [Maardoxnas npoaBiadeTca B
aWAe TPYNNOBHX CPOCTKOB, BHYTPH KOTOPHX passura KceHoMopdHan 3eNeHan
poroo6manka. TlocJennss - pa3sBUBAETCS - METACOMATHUECKH, YacTbio CHEAAs
anaruokaas. Takne NNATHOKNA3OBHE CPOCTKH WAH ,eXu“ pacronaraiorca B
06LYBOil Macce KBapueBOro poroso00MaHKOBONrO MOHUOHHTE C HAHOMOPPHBIMH
TAGAUIAMH M NPH3MAMH COCCIOPHTH3WPOBAKHOrO N/AarHOKA23a (puc. 6). Pac-
HOAOMeHHe COCCIOphTa B TaGAMTY2TEIX 3€PHAX OTHETAMBN YKa3blBAET HA UIH-
POKYIO 30RApHOCTb, HO NA3THOK/AA3 31€Ch, A TAKKE H B cpocrkax, 6aaronaps
NOAHO! Pa3NOKEHHOCTH, O6aAnuxe HeonpeneIuM. Ha rpanuue co cpocrxamu
3AMETHO KOHUEHTPHPYETCA MHKPOMEPTHTOBWA OpPTOKAA3 B BHIE 1pAMOYTOJb-
HUYKOB M OpycoukoB. BmecTe ¢ Tem OHu oGpactaior PUKPONETMATHTUM C JAYy-
AHCTHIM PACMOJOXEHHEM KBapla H YKDyNHEHUEM BENRUMHH 3€pHA ¥ nepude-
peM. B Apyrux yuaCTkax nJAarHOKAa30BbIX CPOCTKOB NOfABIAOTCA OKOWKH C

: . KaJIuiLNaToM ¥ MHKDOTIErMaTHTOM,
JOBUANMOMY, VK33 BaOUIHE KA AAAb-
He My Je3dHTerpauuio. '

HI MpoBuie KBapuessie POrORO-
0OMAHKOBWE MOHUOHHTH MEPEXOAAT
B TaKCUTOBHIE MOPOAL C PA3BUTHEM
MEAKNX, BeJNUHHOR C TOpOoWnHy,
MeJKO3CPDHUCTBIX  Y4aCTKOB  Cpelu
cpeaHe3epHHCTON rAaBHOH  MacCCH.
Mugpockon nokaspiBaeT B TaKHX
cayyasx MOJHOE BblpaBHUBaHWE CO-
CTaBa MEXAy T/IaBHOR 4aCTbio H MEI-
KO3EPHUCTEIMH YyaCTKaMH HOPOAH.
Pa3sxnpa nposBAseTCA TOJbKO B TEK-
CTYPHOM DHCYHKe H BeJHuHHE 3epHA,
npuyYeM XapakTepHO MOLEACHHE 3€-
zewofi POrooOMAHKH, KOTOpar o0pasyeT CPOCTKH HJIM KYUKH 3epCH. Kpucraa-
6 STOTO MHHEPAAa HMEIOT yXe cybreapanbHusil 0o6anK.

HeofxoauMo yKa3aTh, 4YTO 3c/aeHas poroo6vadHka NOABHAACH HE TOABKO
20ME TMAATHOKIA33, HO TAKKE NOIKe Kaaumnara B Keapua, ubo BHEApAETCA
» STM MuHepaJsl NO TOoHKHM TpemuHam (73a—2,73a—3). Muuepan accoud-
upyeT C XJOPUTOM H THTABHTOM C 06pa30BanHeM nerMaTuToo6pas3HLX Npopa-
cranufi, B XJA0puTE YacTO pa3BUTH WAHOGJAACTH CBeXel POrooGmaHKH. Xnopur
NPHHARJEKHUT ONTHYECKA NMOAOKHTEILHOMY newnuuy. B nopone mpucyTCTBYeT
3NMIOT KaK B BUAE OTAENbHHX 3€peH, TaK H B IPOLACTaHHH MO poroofGmaxke.
U3 axueccopunx BaGAORAOTCA OOMAbHLIA aNATUT W HJILMEHUT B BHIE Pa3no-
AEHHBIX 3¢PeH C TUAHYHON CETKON 0/AaCTHHOK MarHeTHTa NMOJA yraoM 120° B
AeBKOKCeHOBOR 060J0uKe WAH XAODHTE. ’ ,

CaenyeT OTMETHTb JIOGOMLITHHE HUTEBHAHHE TOHKHE XKHJAKH, o6s3aHHbIe
HAPKYJASUHH HU3KOTEMNEPATY DHEIX FHAPOTEPMANBHHIX PACTBODOB MO TPEIMHKAM.
JCUAKY BHNOJHEHH MecTHbiM MaTeprasoMm. [Ipn nepecedennd porooGmanky OHN
CA0KEHH XJOPHTOM, CPENH KAJHWNATA COAEPXKAT TOHKO3EDHUCTHH CEPHUHTO-
AONOGHHA MuHepas, B npelenax NoOAf NJarHOKJa3a BHNOJHEHBE 3NHAOTOM,
CpeAM MHKPONErmMaTHTAa C/AOKeHH KBaPUEM, HMEIOIIKHM Ty Xe& ONTHUECKYIO
OPHEHTHDPOBKY, UTO M BMEUIAIWUA KPHCTaMI,
¢ Y3 9THX A2HHHX BUIAHO, YTO TAKCHTOBas TEKCTYPa KBAPHEBHX pPOroBoOO-
MAHXOBBIX JHOPHTOB CBA3aHA C J€3WHTErpaurefi KCEHOJHTOB, MMEIOUIHX COCTAR
AAATHOKN330B0-POroBOOOMaHKOBHX poruBukon, JleansrterpanHa CBA3aHa C OF-
AOWEHHeM XaAulinarta, KBaplua W pa3BUTHEM Me30CTATHUECKOA pOrooGMank.
[MopoAs OTHOCATCA K THOHYHBIM THOpUAHHIM OOGpa30BAHHAM. '
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KpapueBbie reAbCAHKHTDE .

Cpeny NoAd KBapUERHX MOHUOHHTOB Beanckoro ¥ HuKONBTKOr0 roAbnoOe
EPOABAAIOTCH NATHA OCBETAeHHbIX Nopoj pasamdHHx pasmepos. Tak, va BoAo-
pasaese ka. Huwoabckoro H BesbiMAHHOrO ‘KBapueBnie POTOBOOOMaHKOBBIE
MONLOHWTH K BOCTOKY CMEHRIOTCS CepoBaTO-GeJbIMH NMOPOAAMH, 3aHUMAIOIEHME
nromanb 60—85 # B NONEpedHWKE @ CAETKA YAJIWHEHHYIO HA CEBCPO BOCTOK.
[OxHee Ba6GAI0AAIOTCA RATHA MEJAKHX pasMepoB 10—25 & okpyraoi GopMH.
BAH3KO PACIONONEHHHE NfATHA CAWBAWTCA APYF C apyrom. Hsyuenune muse-
Pa/AbHOTO CUCTABA M CTPYKTYPHHX ocoGeHHOCTEi NOPOA MNO3BOJAAET HX OTHECTH
K KBAapLEBHM TelbCHHKHTAM. A

MakpOoCKONHYECKd Mopoasl CBETAOCEROro HAH ceposato-6esoro, a B nepe-
XOAHLIX D@3HOBHAHOCTHX CBETAOPO3VUBOrO NBETA. B csexeM BHIAE OHH Mac-
cBHbe. Ha BoiBETPeO MOBEPXHOCTH 3aMETHA TOHKAR nopuctocTh. Caaboe
BCKWNaHWE B O14eJbHBIX TOUKAX Ysa3uBaeT Ha HANHIHE kapGouaTa.

Mopoabl 06aanai0T cpenHe3ephHCTON CTPYKTYPOHA # COCTOAT M3 6ecuser-
Horo Kaimmnata pasmepom 2—3 U 4—0 M4, NOAUHHEHHOIC KOJAUuYeCTBZ
MaTOBOTO, 4yTb 3€A¢HOBATOrO aAbOHTH3HPOBAHHOIO NA3ru0KNa3a Takoro e
pasmepa, (PUCTAWKOBO 3e/€HOr0  3NHAOTA —4—-10 MM B nMaMeTpe H KBApUA.
- Mukpocron nokasbigaet FROPAHOMOP(HYI0 CTPYKTYPY C H3MEHUYHBOH BEW-
WHHOG 3€pHa, 3 MMEHHO, MECTAMH NPOABAATCA BRIAGACHWA MEJKO3€PHHCTOrQ
ey6reapasbroro arperarta asbOuTa 4 Keapua. Bmecte ¢ tem Opocaercsa B
{1833 CBEXECTh M YuCTOTa MOPOA00Gpa3sylllHX MHHEPaNos B OT/HYHE OT

BHIWEONUCAHBBIX TOPOA. .
88 nepexO4HbIX Pa3sHOBHAHOCTAX anb6UTH3NPOBAHHLIA NAarkoKaas eme co-

ASPXKHT Chill COCCIOPUTE, HO B THORYHOH NOPOJe STHAOT MATPHUPYET HAPYKY, =
06pasys CaMOCTOATeAbHBE 3€pHa, d HaCTbio KPUCTANAU3YETCA BHYTDH C 006pa-
sopaHneM yKkpynuenuwx 3epen. Cepuuurt Menee MNOLBAKEH H BCTPEUALTCS
TONBKO B NOAGBOM WINATE B BHIE MENKUX JHCTOYKOB HAH HEUIyEK. Onpeae-
nenue ONTHUECKUX KOHCTAaHT a1b6HTM3MPOBAHHUIO NAAFHOKI433 noKasano ¢o-
CTaB HOYTH YHCTOro aabbura (Taba. 3). ‘

Tabauua 3
B JLBoiiHH- | M maaruo-
Ng Nm | Np | koBau och 2v xxaza | ¢ o0pasua
73 21,5 | 78.5 [00'] —88 6 58—1
73 17 86,5 [00!] — 88" 0 581
77 18 78 [001] —85 8 50—3
13.5 77,5 87,5 {010} --84. 6 59—-3
78 16 80 [01] —88 8 55—2

KaanmmaT xceaomopdeH no OTHOWeERNIO K aAbAUTH3UPOBAHHOMY nAarue -
KAa3y, B OpoxoAsnieM CBeTe crerka.6yposainit Gaarogaps HANUUYHIO TIEAHTA.
B kaauwipate H3 THUNIUYHOIO T€JbCHHKHTA ApoO#BAnNETCA YyeTKo MH‘KpO‘K!IHHOBaﬁ
pewleTKa B BHAe DEPEKpeLeHHRIX ABOHHNKOB N0 aAbOHTOBOMY H NEPUKAH-
mosoMy 3axonaMm. Kpome Toro, OpUEeHTH)OBKA 3JAM0COMAd K WOAOCY cnaf-
socty (010)=M wuau (001) =P yxasnsaer, 9T0 MUHEpaJ] MPHHALACHCAT MR-
KPOKAHRY. ’ .

1) | PNg=83,1 PNm= 13, | PNp = 80; 2V =--76 (o6p. 58—2),

2) L PNg =87, 1l PNm=13, | PNp = 81; 2V =—70 {06p. 55—3),

3) | MNg=12, | MNm = 80, 1 MNp == 86°; 2V = — 86 (00p. 58—1).
MuKpoKIuy 5BARETCS NEPTUTY3UPOBAHHLIM B paznanusoll crenend. Habaw-

RaoTCAH 3¢pHa € KAJAKOBATHIM MEPTUHTOM, 8 TaKKe 11POABIEHHE anL0uTa B BAAE
TYCTHX Be1BHCTLIX NATed, RCHO yKa3nBawOUux HA NepTryrT 3aMeleHus. Kpac—
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Bbi€ YACTH 3€peH MHUKPOKJHHA CHJAbHEE MOABEDKEHH 3aMEeUIeHHI0 aNnbOHTOM
3EM LEHTDaibEHe. B GoAbIIHACTBE KPynHHIX 3epeH 3TOro MHHEpaJa coaepia-
HME NMoCAeAHer0 TAKOe —B KpaeshiX y4actkax—40—60°/,, B uentparbusix—159/,,
Ksapu pasgutT B nopuunenHoM KoAHdecTBe u 06pasyeT npopactauds B
MUKDONHHE C KpaeB 3epeH, a TakKe MO CNaw Kapac6aackuxX ABOHHVKOB.
ANBAOT HAGMIOAAETCH B BUAE KPYNHHIX HAHOMOP(DHBIX 3epeH Yacro cke-
AeTHOol Gopmu. Okpacka Gaenras, AUMOHHO-KeArag. [lreoxpousm: Ng—6aex-
HHH, JAUMOHHO-XKeAThii,Nm — 62e g0 skeaTwi, Np—6Gecusetaui. [pyrue csoit-
crBa: Ng — Np —0,042; ¢ :Ng =232V =—80° yro COOTBETCTBYET MHHEDAAY C
toaepxkanueM oxkono 15%, Fe,0,. .
Hurepecno, uto B nopoae Her porooGmanku, a ITHPOKO PAa3BUT XOPUT
-8 aCCOUMAUMHA € TUTAHHTOM H KaabUHTOM. XAOpHT ofaanaer 6aeauoll xearto-
BATO-3€JCHOBATON OKPACKOH € NACOXPOH3MOM B CAeAYIOWHX TOHax: Ng—O6aen-
HOxeaThl#t, Nm == Np — 6aeanosesennit. Yracanne npamoe. Hurepdcpenuuon-
Haw OKpacKa “Cepas ¢ 6JeAHOKENATHM OTTEHKOM. Ontuuéckn 4 ¢ MaanM yraom
ONTHYECKAX OCed. OO6HYAH PaAHaNbHO-NYUHCTHE arperaThi. Munepaa npu-
HAJNeXKUT NEHHUHY. ACCONMAUHA €ro C KaAblLHTOM MPOSABAACTCA B TECKOM
XerMaTHToOOpasHom npopacranun. Cden npocTpaHcTBEHHO NPHYPOYEH K XJO-
puty, o6pasys Heboabmne 3epHa 6e€3 NPIBHAbHLIX Orpasu4enHdl, KOTOpHe
06aanaioT 6ypoli OKpPacKofd M NACOXPUH3MOM B HeATo-0ypHX TOHax.

AKlLeCCOpHHE MHHEPHIN NpeACTaBIeHH BNaTHTOM H HABMEHHTOM. Anatur
MMEET IIMPOKOE pacHpOCTPaHEYHE B BHAE MENKHX H TOHKHUX MiOJOK, BRJIO-
YE€HHBIX BO BCEX MHHEpaJax nopoaH. Mabmenur o6pasyer RoBOJBHO KpynHBle
3CpH3, HO DA3NOXeH M NOKA3HBAET THOHYHYI0O KAPTHHY B BHAE NAACTHHOK
PYABOro mu#epana, nepeKpeuldBaloIAXcs NoA yraoMm 120° B macce TuTaHuTa
93CTO COBMECTHO C XAOPHUTOM,

Konnuecrsennslii MuHepasoruueckudi cocTas B BECOBHIX NMPOLEHTAX JAA%
TWHAYHOA 1OopoAL (06p. 38): aAbGHTH3UPOBAHHHI NAATHOKAA3 H AAbOHT 38,
udKpOKAHK 20, xBapu 23, snumor 11, XJOPHT 3, KAALUHT M ap. 5.

bepeanrn

Ha mocrouynom ckaoHe rosbua Hukoabckoro B nosxe HHTDY3UBHLIX OIOPOJ
TAaBHEIM O0PAa3OM CpPeAd HX TeJbCHHKHUTOBOH thaunn, nossasoTea ceeraume
nATHa nopox ¢ 6Genodi caonofi. [laTHa oceeTAcHHBIX MOpOA HMEIT HeOOJb-
mne pasmepu 1,5 10 4—5 & B Auamerpe W npossasoTCH rpyunavu. Makpo-
CKOMUYCCKA XOPOIIO 3aMeTeH KBapll, KOTOPwH CAHBACTCA B COIOWHYIO Me-
MEHTHYIO Maccy, 6.1aroaps 4emy BOpoAa HpuodpeTaer obauK KBapuura. Kpome
TOrO, BUAEH Oe/iblil MOJEeBOA WWINAT M CePHUMT, 00a B BHje 3eped OKOA0 1 um
pasmepom. )

MuBKPOCKON MNOKasWBAeT PA3BUTHE KPYNHLIX CAONKHLIX 3epen KBapua, Ko-
TOpule 33HHUMaIOT OOJ/ble NOMOBHHL BCEH HAOWAAH wauda. Cpean xsapua,
MECTaMi B BUAE MOHKHAUTOBHLIX BK.JIIOUCHUH, BUACH aNLOUT ¢ BOJHHUCTHIMH
NAACTHHKAMH ABOAHMKOB. Anb6HT pe3opbupoBan co CTODOHHI KBapLa U HMeer
HEPOBHbIE IPAHUUE C 33]1ABAMA CO CTOPOHH NEPBOrO BHYTPb €ro 3epen. Ko-
OPAHHATH NBOHHUKOBOH OCH MOATBEPKAAIOT OnpesedeHue MuHepasa: Ng — 83,
Nm =68, Np —23; 2 V=-76; npoiinukosas ock [100]; nmaar. Ne 4.

Cepuuut o6Gpasyer KpynHsie YEWIyH HHOT1A B BHAE PO3ETKOBHAHBX CpOCT-
koB. boabue ero cpead anb6uTa H Medblue B KBspue. Kaxk B KB4apHE, Tak u
B anb6uTe HAOGMI0NAI0TCA BKJAIOYCHHS anaTHTZ 8 BUAE X0powo O0hopMACHHBIX
ArO/MbYaTHIX KPUCTaAN0B. K cepuuuty npuypouens HeGoabuine phiX/ble CKON-
ACHHA KaJbuuTa. '

Koauyecrsennbii MuHEDaAOruueckui COCTaB NOpPOAW MOKA33H B Ta6a. 4.
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Tadanua 4

Haspanne Muuepaxa 1 |
Keapu. . . .. ... . | 54—=70| 61
Aapbur . .. . . . .- 26—13 | 25 -
Cepuuur . . . . . . . . 13—16 | 13 .
Anmarur . . . .. ... 1 i
Kaapuur n npou. . . . . 3 —

N

I. bepesur Hukoabckoro roasua. Il. Bepesur no Pose.

O6pawmaior Ha ce6s caeayomue 06CTOATeAbCTBA: a) HajiuyHe Oepe3uTOR
H€ BAOJb 30H CMATHA HAM TEKTOHUYECKHX Tpewud, a B dopme naten B mac-
CHBHHIX MOPoJax Ge3 CAeNO0B PacCAaHUOBKH, 6) NOAB/JCHHE UICEANTA H MHPATA
B BUIE CNOPAaAHYECKHX 3eped. .

Bce 310 yka3smBaer Ha poxnedne Gepe3HTOB B peayabTarte ray6okoro
aBTOMETaMOp(pH3Ma NOPON HHTPY3HH NpPH HeHdCTBHH OCTATOYHHIX PaCTBOPOB
r4APOTEPMAaABHOTO XapakTepa. ‘

JSHIBHKE TOPOIH

MMopoaw, oTHOCAMWMECA K KUIbHOA (hauMu, HMeT caaboe pacmpocTpase-
HHe B npenenax pahosma. Buyrpu muutpysmsHoro noass oOHH HE wabmona-
AHChb, a 00OHapymenb B dK3O0KOHTAKTOBOH 30He. [l10BHIIGHHOE KOAWYECTBO Ta-
KMX DOpPOJ BCTpeueHO BAO/AL 3au-AHOA 30HH 3IK30KOHTaKTa Beanckod uurpy-
3HH. 3aech HAOJAION3@TCA NEAIUBHH KBApUEBHX MOHUOHHT 10phHUpPO=, H JHIIE
B8 PEAKHUX CaAydyasx ynaercs (PUKCHPOBATHL OTAe/NbHLIE KOPEHHHe OGHAaKeHuA
3THX NOPOA, B KOTODPHX BHAEH PEXYUIKHA KOHTAKT ¢ BMCUAIOUWUMU 3-ACHO-
KaMeHHBIMH 9 y3uBamu. ORHAKO MONHKE OUEPTAHUA TEA OCTAOTCHA HEACHBIMH
O6naronaps TOMY, YTO OCTa/lbHHE YYaCTKH NPUKPHTH AEAOBHEM.

MynkTel ¢ 00HAPY.KEHHHMH BHXONAMH KBaPUEBHX MOHUOHHT-NOPHHPOB
pacnonardioTcs B JHUEHHOM HANPaB/IEHUWH M NUAYEPKHBAIOT, NMOBHAHMOMY, Ka-
KY10-TO CeBEepO-BOCTOYMYIO 30HY Tpeuldd. Baoab 3Toro wanpapaeuns gaHunie
A0POAK HaWaeHH JaXe B KIKHON wacTH palioHa, rie OHH BKAIOYAIOT KCEHO-
AHTH TpyGO3epHUCTOr0 KBapUEBOro NHPOKCEHOBO-POroBOOOMaHKOBOLO AHMO-
puta Cnacckodl HHTPY3HH.

Kpome HepacumiensesynlXx pasHOBHIHOCTER KUALHHIX MOPOL B BHIE KBapue-
BHX MOHUOHMT-NOP(HPOB, HIMEHAIOUIMXCA B COCTAaBE O CHEHUTOB, BCTpeva-
OTCA NPOAYKTH paculen/eHds MarMbl B BHIAe TpaHdT-n10opdHUpOB W  AMIHTOB.
[pasut-noppupal o6GHapyKeHH B ABYX NYHKTAX H TO OAUH M3 HHX—HA npa-
BoGepexbe p. M3exuion, T. €. 3a npejenaM# ONHCHBAEMOr0 PailoHa, a ANAUTH

HA0/I042I0TCA B MOPOAAX HHTPYSHBHOIO 10/f, TAE OHU 06PA3yIOT MEJKHE
ANAKH. :

“

KBapuesbie MOHHOHHT-HOPDUPH

ITdH nopoan o6aagaioT 3e/1€H0BAaTO-PO30BOX HMAH KHAPOHYHO-KPACHOHK OK-
PacKOf, MacCCHBHHLIM CAOXKeHHEeM W nupduposoil cTpy«Typod, Makpockonuuecku
PasiuyaoTca GEeHOKPHCTH OPEeX0B8O0-KeJITOr0 MAArKIKA43a pasmepoy 2—4 uu
TpaBsiHo-3esieHOr0  am60aa MHOrAa C CepHAAbHLIMH NMEPEXOAAMH OT 3epeH
2—3 mxM BeANYNHOA A0 PCYLITOUWE MaAbIX pasuepos. Beiaeneuus pacooana-
raTcs B MEIKO-N0 TOHKO3EPHHCTOH CYUWECTBEHHO O0JewnatoBoit Macce.

Mukpocxon nokaswBaet nopduposyio CTPY<TYPY, COCTOAUWLVIO U3 BHJIENE-
HAH NAArROKaa3’a v 3eneHoro avdudona B OCHOBHOM KPHCTANMHIECKH 3EPHH-

CTo#t Macce. [laarnoxknas obGaapaer sacHof, HO CPABHUTE/JbHO CAa00H 30HAPHO-
CThIO.
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Onpenenenus Ha cronuke Pemopora nokazanu (taba. 5) caeaywuuh €o-
CTaB MO 30KaM B oAHOM 3epHe (06p. 314):

"Tabauna b
4 . B ___ | Isoiir mko- Ne nnaaruo-
Ng Nm l Np Bas OCh l xAa3a Mecto HIMEpCHKMS
85 18 73 [001] 17 Nepudepun
86 18 72,5 - 18 Cpeas. 30Ha
87 20 0 » 22 LleuTp. 30H2

Munepas 3HAYMTESBHO Pa3NOKEH M COLEDNKHUT HelyAKu CepHUNUTA U Mes-
KuWe 3epHa Lou3uTa, MecTamu OH BaMeulaeTCsi 3NHAOTOM, KOTOPHKR CONPOBOM-
AQeTCA XAOPHUTOM (NEHHHHOM),

Amduboa obpasyer yaanHeHHO-MpH3MaTHYeCKue 3epHA, obaanawwue Grex- -
HOA OKpacKOH W NJIEOXPOH3IMOM Cleaylodlero xapaktepa: Ng—CBeT/104€ACHbI
Nm —o6aeannit xeavo-zeaneuwb, Np 6acavomentniii. Boicokoe aynpeaomag-
ane okeao 0,029 u yroa noracanus ¢:Ng =20° ykasuBatoT, 4TO MHHEPAA OPH-
HaRJeKUT akTHHOAMTY. XapakTepHOo, 40 no amdpuboay pa3sur arpeiar H3
MEAKHX JUCTOUKOB 3eneHOro Onortnrta, [locsrennuit 00nsanaeT NA€OXPOU3IMOM
oT OGJeAHOXKEATOr0 A0 ryCTO3eAeHHNro N0 OuortutoBofl cxeme abcopbuud, &
TAKKE BLICOKMM ABYNIPEAOMACHUEM THNHYHLIM JA9 CJAIOL.

OcHoBHan macca OOPOAR MMEET MHAKPOMOHUDHUTORYIO CTPYKTYDY C HIHO-
MOPPH3IMOM MJAArHOKA333d OTHOCHTENBLHO KaJdHWnatTa W KsBapua. CoCcTas 04a-
rHOKNa3a, ONpese/eHHbIA 30HAJABHBIM METOA0M, OMv30K K COcTaBy nepudeps-
HECKHX 30H (CHOKPUCTOB 3TOrD Muxepasa w otsedaeT Ne 15—17. Bpycko-
BRJAHBLI @ 3epHA Kaanwinata 3abnTel TycTO# Oypol fiblbID BTOPUYHBIX [JIHHH-
CTHIX MPOAYKTOB H OAuie HeonpeAeauMul. B mpoMexyrKaX Mexav HaMu HAG-
AOABI0TCA KCEHOMOp(Hbie 3epHa kBapuUd, MHOIAA AOCTH! Ai0UIHE KPYIHHX Pas-
MepoB. [lposBAsiOTCH NPOPAaCTaHMA KaanwinaTa Ksapuem ¢ obpasosanues
CTPYKTYPH MUKpONEIMaTHTA. :

U3 akueccoprnix MuHepaaoB HaGAOZAETCS MAaTHETHT, ANaTHT H pPeAKKe
3epsa uupxoHa. Marnerut sameTHo npuypouyeH K JHUCTOYKAM OHOTHTA.

KBapuesbie cHeHHT-nOphHpH

Ha6aonaercs ueawii psn nepexOIHnX PA3HOBHAHOCTEH OT MORLOHHT-NOp-
$UPOB K NOpONAM, B KOTOPHIX 23 CHET yMEHbUICHHSI KOAHYECTBA 01381 HOKAA34
YBEJIHUYHBAETCH COAEpwatipe KaJHILNaTa H oTyacT™W ksapua. [lopduposnie BH-
AEMCHUA DEAKH WAH BCTPE-aKTCA CNOPAAMYCCKH H NPelCTaseHh (BeTAvsene-
HBIM COCCIOPHTH3HPOBAHHBIM NJAATHCK/IZ30M, @ TaKKe B HEKOTODPHX €aydanx
3enenbM ampub6oaoM. Pacnpenesenne ux sepasHoMepHOE. :

Munkpockon nOKa3pBaeT CHALHYIO PAa3JOXKEHHOCTb ACPBHUYHKX MHHEDANOB
moponn. [Iraruc K143 006bi4HO 34MeUl€H TYCTOH Cbli b0 coccwputa. B ceexux
e6pasuax nopoal (o6p. Y98) ynraerca onpenennTs c.e 1yoUlde CB ACTBA 3TOIC
mnnepana: BNg—57, BNm —75, BNp —36; zakon | (110); naarnoxaas Ne 30.
Boinenesus ceprnanbHO yMeHbWAWTCA 80 paswepa 3eped IJasHol macChl fiu-
poar. Conepxanve naaruokassa He npesbiwaet 34%, no naowaau. Peaxue
obpbiBKKH- aM(}pubosa npHHAAJEHKAT CBEINO3ENEHOMY AHKTHHOJMTY BbilI€ONd-
QURHOIO THNA,

Caaeeyo maccy nopoasl cOCTaBaseT 6ypwit nesUTH3INPOBAHHBIA KAJAWNIWINAT,
3anumatownit okono 500, aaowmann wancda. Hecmorps Ha o6uave BTOPH HHX
EPOAYKTOB, YDaeTCsl 3aMeTHThb PEieTyaTy CTPYKTVPY, XapakrepHylo AaK
Mukpokanna. Ha aTo ke ykasnBaloT KOOPAMHATH noatoca cnaiiocty (010)—
Ng—20, Nm—72, Np—72. B Kaaumunate 2amMeTHb HEUDARHIbHHE OsITHLIH-
KK NEpPTHTOBGIo aabburta, Ksapu obGpasyer kcedomopginle sepua, pacnoao-
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HEHHHE MEeXNYy Kpuctamaamu kasumnara. Conepxavue ero o6LIUHN OKOAG
15%,, oaHako B onHOM Cayuae B nopoae NMOXOGHOrO COCTABA (06p. 156) Hafi-
JII0/1a710Ch MOBHINEHHOE KOAHUYeCTBO kBapua mno 30%,. ' '

AKUIECCOPHHE MHHEPanul NPEeACTAaBAEHBl MATHETUTOM H anaTHTOM. [lepBHK
o6pa3veT peAKHE, HO 34TO AOBOJABHO KPYNHLI® 3¢DHLIUIKY, @ BTOPOH HAGAM-
BRaeTCd B BHAE MEJKHX OTACNLHbLIX NMPH3MATHUECKHX KPHCTAMIHKOB.

Fpanur-nopopupoi

Berpedyenw B BHAE HeGOAbIIMX AIAKOBHIX TeJ. :

[opoati o6nanaioT po3osi-cepodt okpackol u OOHIYHO TPYSONOPPHPOBOH
CTPYKTYpO#. Jlerko pasnwyaioTes makpuCKonU4ecKW KpynHue 3epHa KBapus
pasauunbix  pasmepoB. Onu nocturawor 0,8—1,0 ¢ B auameTpe M uMernor
OKpyrayio onaasjeHHyio @opmy. Kpome Toro suaus mMenkue cepue Bhigeae-
HUSA NJNardoxJasa B puie Tabauwuex 0,5—08 wuu 3 0,7—1,4 mm. Bece ato pac-
T0N0XKEHO B CBETAOPO30BOH TOHKO3EDHHCTOH MACCe, HMEIOUleH B u3J0Me wme-
pPOXOBATYI0O MOBEPXHOCTDH, - s

Muxpockon nokasusaer nopdHPOBYIO CTPYKTYpY, COCTORINYI0 H3 BHICAE-
HHA KBaplua H NAarHoKAa3a CPeAd MeJKO3ePHHUCTONH OCHOBHOH MAacChl. Bolge-
A@HW KBADUA OOHADbHH, *aMETHO OMJAABAEHL!, HHOIMA AAXKe € Y3KHMH 3a/h-
BAMH OCHOBHOH MacCh BHYTPL xpHCTanda. Pan seped okaasiBaeTca pacrpec-
HY 'ThiIM M HMEOUI4M. OCTD)IYToAbHule IPAHALS, 4YTO, HOBYIAHMOMY, CBA3AH(
C OHICTPHIM OXNAKNCHHEM RDH KPHCTANAN3AUUM Marmu. Boiaesenns naarHo-
K437  OKa3blBAOTCS CABOUHHKOBAHHBIMH O aAbOHTOBOMY, MAaHEGAXCKOMY HAK
CNOXKHOMY 3axoHam. Onovenesen @ UX 30HaSbHLIM METOAOM MOKA3WBAETCO-

craB, oTBevarowni Ni 16, Ne,18 (06p. 333). [laaruoxaas coaepxut peaxy:

'TOHKYIO CHINb C¢pHIIHTA.

OcnosHas Macca uMeeT pasaHuHyIO BeJHYHHY 3€pHa, Aaxe B npeaeaax’
omrsoro warnda. Cpean meako3epuucrod A0 MUKPODENb3UTOBOA MACChl HAGIQ-
AAOTCA yuacTKH, CAOXKEHHHE 6osaee KnynubiM 3epHOoM. OHH COCTOAT H3 TEcHO
PACNONOKEHHBIX KPUCTAAA0B maarvoxnasa Ne 13—15 u u3omeTLuuHLIX 3epew
KkBapua. [lepexonb Mexsy TaKHMH Y4aCTKaMH C p23ad4YHON BeaAHuHHON 3epu:
nocrenednbe. M KO3epHUCTHE YUacTKH WAHDE HMEIOT TOT KE KBapueso-
DAATHCKAA30BbIA COCT4B € cOAepkaHueM kBapna oo 30—35%, B kauectse
aKLECCCOPHBIX MHAEPANOB HAOMIOAAIOTCA PeiKue 3ePHLIIIKH MAarHeTHTa H amna-
Tata. Townue yemyfiku cepuuMTa TO paccenHml PaBHOMEPHO, TO CryLIAIOTCH,
00pa3ys BONOKHHCTHIE KPYKCBHLIE Y30PH.

Ha ocxosaunn sudunreabnoro conepxaunus KBapua 4 COCTaBa NJAarHOKAAz:
NOpOAL OTHECEHH K rpaHuT-nopdupam,

Anante

Berpevenw Tonbxo B BHRe ToHkuX NPOXHIAKOB MOIIHOCTBIO 4—5 cu, ua-
me 1.-2 cu. Taxkne npoxuaxa nabaponaoTcs cpenun Te1ra MHTPY3Hu BOAM3M
XKUHTaKTa. MHOrO amauTOBHX NPOXKHAKOB BCTPEUEHO Cpenyu KBapUeBHX MOH-
HOHNTOB Ha CeBepHOM CKAOHe Hukoabckoro rogbua. et

[lopoaa umeer pososyo okpacky, 6aaronaps npeobaafannio KaAWMINATE,
M MEAKO3epHUCTYIO CTPYKkTYpy. Kpome «kaanwnara, MHOro KceHoMopdHOro
KBapla, a T4KkKe 3EPeH 3¢NEHOBATUr0 COCCIOPHTHIHDOBAHHOIO MAarHOKAA3a.
IFpasuum ¢ Bwmewaowed nopomoi peskue, XoTs 3aMETHO NpPOHHKHOBEHHE B
HCE KANWIINATE B BHNE BTEKUB M KHAOOOPA3HbIX Macc,

MuKpOCKON noKa<wBagT CTPYKTYPY NOpoAHl, HanoOMUHAIYI0 6JAuXe ru-
NHANOMO| QrO3eprucTYIO, Sev annniosy, 6aaroaapa naauduio KpHCTAMIHYE-
CKMX TpaHell y OOAbUIMHCTRA COCTAaBHBX uacTel. [laaruokaas obpasyet 60-
ACE MEJKHE [0 CpaBHEHHIO € KANHWNAarOM W KsapUeM KpaCTaldb, HMEIOUIHe
H3OMETPHYHHA HAH KODPOTKONPU3MATHUECKHA rabutyc. Mumepan samewen ry-
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CTOK KPYyNHOA CHOBID 3MHAOTA, KOTOpass B UCHTPAIBHHX 4acTAX 3epeH C/H-
BaeTcs: B cnjaom#ofi arperart. BMecre ¢ Tem, COCTaB NJAarnox/aasa CHHKAETCA
AQ YUCTCTO aAbOHTA, UYTO MOKa3LBAIOT H3MEpPEHUsl ONTHYECKHX KOHCTAHT Ha
croauke denopopa: BNg—73, BNm—17, BNp—85, n8. ocb [001], uto cooreeT-
crpyeT aab6uty. Ne 2.

Kaauwnat o6pasyer yAanHedHdne OPYCKOBHIHHE 3€DHA, yT/A0BATHE I1PO-
MEXYTKH MEXJY KOTOPHMH 3aNO/IHEHH KBapIlEM. Musepan CuNbHO NEAHTH3H-
poBas M OAHXKe HEOnpeneaHM. 3aMeTHA [yCTas NEepPTHTOBAH NATHHCTOCTD. .

U3 akueccopHbX MHHEpa/0B BCTPEUAETCA ANATHT R BHIE PElAKHX HIO0K,
2 TAKKe THTAHAT, NPHYPOUYEHHBIA K XJOPHTY H, NOBUAKMOMY, C HUM CBABAH-
Aud. XA0puT uMeeT GopMy M3OMETPHYHHX KDHCTANAOB €O CBOHCTBAMH KAKHO-
xnopa. OH o06pazyeT CpPOCYKH C 3MUI0TOM H COAEPKHT BHYTDH ceba CcHOb
pyaucro MuHepaaa. [losaaumoMmy, CO4eTaHHE STHX BTODUYHLIX MHHEPAJOSB
VKa3WBaeT Ha OOpa30BaHWE MX U3 THTAHCOLEPKAHIETO ampuboaa.

MuHepanoryyecknii COCTaB nopoaH, NOACYHTAHHLIA NIGHUMETPHUECKE: n1a-
ruokaas 18%,, xaaumnar 32°%/, xsapu 25°, mpumecu 5%,. .

' Heo6x04MMO OTMETHTL 3aMeTHOE COZEpXasue anbOHTH3MPOBAHHOrO nJja-
FHOKA232 B COCTaBeé MOPOAH. 3HAYHTENbHAA PA3JOKEHHOCTb HOJCIMINATOB
TOrO We XapaxkTepa, 89TO M B KBApUEBHX MOHUOHHTAX, yKa3biBaeT, 4TO BO3-
pact anauTos Gosee paHHHA 10 OTHOUIEHHIO K npoueccam apromeTtamopdu3ma.
JTO HX Pe3X0 OTJAHYACT OT 84bOHUTOBHX anauToB € Y4acTKa 3HaMeHNTHHCKOrO
3010TOPYAHOTO MECTOPOXIEHHR, KOTOPHE TaMm NOSBHANCH 32 CYET PacTsupos,
BHI3BABIUX aBTOMETamMop(duswm. . ' ‘

A

JKonTarToBO-MeTaMOpPUUCCKHA opeon DBeanckoll HHTPY3UH

Kak Mo yxe 3HaeM, Benbckuii MHTPY3HBHLIE MACCHB PACHONOKEH, rABHEM
06paioM, CpPeAH 3eJeHOKAMEHHOR 35(Qy3uBHOA TOJUIH, & TAKKE FPAHHUHT C
necyaHo-MEPreJUCTHMHA NOPOAaMH, KOTOpble PaciiofaraloTCd B MY/bJE CHHKAA- -
nanan. Kak Te, ‘Tak M Apyrue Hopojbt B pafiose KOHTAKTa NOABEPrinCh 3HA-
qUTEAbHLIM M3MEHEHHAM C 0Opa3oBaHueM poroBukos. [lpa aToM mecuado-mep-
FEARCTHE NMOPOAb NPEBPAIieHH B MJOTHHE JEHTQUHblE aJAbOHTORbIE POrOBUKH,
a addy3uBal 06GPasylT HeKOTOpHe Pa3HOBULHOCTH metamopduueckdx o6pa-
30B4aHHMH, ONMCHIBAEMHE HAMH Kak jAuaba3oBblie porosuku. Mexay npouum,
AAbOHTOSLIE POTOBHKH B OPraHUYEHHOM pasMepe NPUABAAIOTCA M Cpean no- '
CNENHUX, CBA3LIBAACH C 30HAMH ODPEKYHPOBAHHBIX NMOPOL.

Ilupuna mnosca POTOBHKOBWX MOPOA AAA OTACALHBIX YHaCTKOB MHTPY3uM
pa3juunas. BiroJb 3anagHOPO M IOKHOTO KOHTAKTOR [HPHHA NOACa OPOroBH-
HOBAHHBLIX MOpon ueboibHas, OOHYHO 30—50 x. B padone cesepHoro KOH-
TAKTA OHA 3HMAUKTEALHO Goabme u aocturaer 400—600 x. Uro xe wacaercs
YyYacTEa MeCYaHO-TAWHKHCTHX NOPOJ, PACMOJOKEHHBIX MEX 1Yy NepsbiM 101EM
HHTPY3HBHWX TOpoA Beabckoro roabna H BTopuM noJem Huioabckoro rob-
@ B MyAbA€ CHHKJHHAAM, TO OHHW, 3aJ€ras Ha NENOr0d MOBEPXHOCTH HHTPY-
JHM, TIpeTephenu CHIbHBIA KOHTaKTOBbHIA mMeramoppusm, 31T4 NOpoALl Be3ne
OKa3uBalOTCs B TOH MAM MHOH CTENEHH OPOrOBHKOBaHHbLIMH. CKapHBI MOJb-
3yl0TCA cnaéuwféﬁﬁacnpompaﬂeunem, BO3MOXHO, OAaroaapsn OTCYTCTBHIO H3Be-
CTHSKOB. BCTpedensl OHH B BHAE NSTEH N0 JEBOMY CKAOHY K. HukoabcCkoro
¥ TaM noABepraauch HeGONbLWON MOHCKOBOA pasBelKe Ha KN30, HAa BOAO-
paspeae kawouel [lpasoro Kamewncroro n Hukoabckoro u na Jesomy CKAOHY
%1. lunuauackoro (,[emaruToBas conka“).

Jlna6a3oBbie POFOBHKH

D70 cepo-3eneHHe MOpoxs, obaanaiomue 6aactonopdupoBoOit CTPYKTYpPO#,
<0TOpad, BNPOYEM, XOpPOWIO 34 METHA MaKPOCKOMHYECKH. HO C TPYAOM Pa3au-
iMMa NOJ MHKPOCKONOM, 6aaropaps noJHOH pasiOXeHHOCTH (PeHOKPUCTOB,
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npeacTanneHnnx unardoxaasom. Cpeau TOHKO3EPHHCTON COCCIOPUTOBOR MAaCCH
HAGAOAAIOTCH WANPOO6passbe ©50Cco6ACHH CpPelHe-H MeJKO3epEHCTOro Ma-
Tepuana TO HeMaTuOJACTHYECKOWd, TO nopbapobaacTHuecKor  CTPYKTYPR C
Pa3BHTHEM TEMHO3eAeHOTO amdub60ona, pasMepoM A0 4 MM B JAHaMeTpe CpEIn
cepoBaTo-6€10i HJIM 3e/eHOBaTO-cepoft Matcu COCCHODHTA. Amdubon ob6pa-
3yeT TaKkKe XHJIKH MOIHOCTbIO 1—3 c# H MeHee, CEKyllde NOpoay, HAKX JAHH-
30BMAHME BHACAGHHS HA FpaHHLE UIAMPOOOpPa3HHX y4acTKos C BMeniaouLeh
Maccof.

. HaupooGpasuue o60cobaenHuss vaumie OKPYr/AHE HJH 9/MIHNCOHJANbHHE, a
nHOr A3 Kkuaoo6pasune (06p. 706). )

Mukpockon nokasspaer 64acTonOpGHpOBYI cTpykTypy. Inasuas macca
NOPOAH COCTOHT M3 OCTaTKOB NOPPHPOBHIX BhIEJEHHA Maaruok/asa, pacno-
AOMEHBHX B TOHKO3EPHHCTOM COCCIODHTOBOM arperate, Cpeau KOTOpOro pas-
6pocanyl Meakue kcenomopdrue 3epHa 6neaHO3€IeH0H aKTHHONMUTOBOH poro-
06MaHKH. BeENEHHS NAarHoK/a3a 3amMenleHbl TOHKUM arperaToM KJAHHOUON3H-
Ta H aap6uTa C COAEPIKAHNWEM [IOC/NEAHErO OKOJO0 400/y. 31€Cb XKe ROABJAAIOTCH
OKDYr/ible JHMOHHO-XEATHE 3€pHAa SNHA0TA TO OKOAO FPaHuinl 3epha, TO B
BHJIE PeAKHX Lenodex, Mepexolsfllux B CeKYUUe KHAIKW. Taxkum o6Gpasom,
onpeneasiercs 6oJjee nosnHee MORBJCHAE SNUIOTA. Mecramn cpeaH COCCIOpH-
Ta BHEed TOHKHH H JOBOJABHO OOM/bHBI arperat CEpuUuUMTa.

Cpeay COCCIOPHTOBOA OCHOBHOH TKAaHHM HAOJIGAAIOTEH OTAC/bHLIE He60J1b-
mHe sepHa anbOHTa, HMEOUlHE HEPOBHLIE TPAaHHIUBL Yron Np c (010) pasen
13°, uto couTBeTCTBYeT mJAaruoxaasy Ne 7. B oamom caydae yaaaoCh 3ame-
pHTb KOOPAHHATH aJ!bGHTOBOI‘C;} nBOfiHAKA Ha cTtoanke Penoposa, KOTOPLIE
nkazanuce: Ng=15 Nm =75, Np =90, 4To yKa3piBaeT Ha NJariox.as Ne 6
(o6p. 71B—1).

Illanpoo6pasuuie 060cobaeHns XapaKTepH3yOTCAd PasBUTHEM nopdpupobaa-
cTOB G6GAELHO3SNEHOr0 AaKTWHOAWTA. MecTamu mopoaa pasGuTa Ha o6a0MKH
COCCIOpUTOBOHl MacChi, pPaybeNHHEHHBIE JKHMJIOUYKAMHU arperarta aKTHHOMHTA c
rycToi CHibio MarieraTa (CocciopuToBHA arperat 30%/,, aktunoaut 40-—50%,
margeTHT 18—80 /p). Jlio6onuTHO, UTO B OTAEAbHBIX Y4acTKax manda aKTH-
HOJAHT HE CONPOBOKAAETCS MArHETHTOM, a B APYyrux nocaeauuid oTOpduxBaeT
HKUAKM AKTHHOJAHTA BAOJb 32/b06AHNOB.

AKTHHOJAT B yuacTKax ero passutusi o6pasyer B3apMoOnepenJeTeHHu ar-
perar. O6/ajgaeT CAEAYWOUHMH CBOHCTBAMM! naeoxpousm—Ng —GaerHoroay-
- 6o, Nm—xearopato-roay6osaThit, Np—O6aeAHOKENTHE; C: Ng—24°;Ng—Np =
—0,028; 2V == — 86. :

Ioppupobaactel 061a1a0T CHTOBHAHLIM CTPOEHHEM, 6o BrJIOYAIOT OCT-
POBKH COCCIOPHUTOBOrO arperata OCHOBHOH TKAHHU. B oraenabnnix noppupobaa-
CTaXx 3aMeueHb fAPAa M 3€PHBLILKH C 60/ee BHCOKOH untepdepeHuHONHON
OKpackoll M YI/OM yracasus paBHEIM 36° OTHOCHTENLHO CNadHOCTH AKTHHO-
ANTA, YTO OUYEBHIHO YKA3niBAET HA OCTATKH HONCHAA.

KpynHosepHUCTH# aKTHHONUT PE3KO MEPEXOLUT B MeAKo3epHUCTHA nepe-
DNACTEHHLIH arperat MHUHEpana, C TEMH XKe csoficteamd. B peaxux caydasx
MOM(HO 3aMeTHTh K4aNbLUT B BHAE TOHKOTO NpOpPacTaHus B aKTHHOHTE.

Onucanubil THA POrOBHK4, DA3BHTOrO 3a- CYET MJAATHOKJ/IA30BOTO nopoH-
pHTa, Ha ydacTKe AHHEHCKOM CMEHseTCs nopoaod 6pexyueBUAHONA TEKCTYDPH
C CBETACPO30BEIMH KHUAPOOPA3HBIMH BHleJeHUAMU aabbuTa, a TaKKe JHH3AMH
M KHIKAMH TeMHO3ENEHOro mupokceHa. [IpH 3TOM KHAKW ITWPOKCEHA mMepece-
KalT po30Bwii arperat a/ibOWTa H HMEIOT MEJKYyI0 RO CpeHER BEAHUHHY
sepHa. AnbOuTOBLIA arperat OueHb TOHKO3EPHHCTHA ¥4 MIOTHHA C ¢apdopo-
BHAHLIM H3/JOMOM. ' \ ‘ :

Mukpockon mnoxaswBaerT GaacTonopdupoByio CTPYKTYpPY, MprieM nOPOAd
COCTOHT B3 Pa3fOxKeHHHX BHIIE/JIEHUA [1arnoKaasa, KoTophe pa3bpocaHul B
PHX/A0M COCCIODATOBOM arperate H3 anbOuTa, cepuuuTa ¥ 3nun0Ta. Brinesenns
saMeeHbl TeM JKe arperaTtoM COCCIOPHTa, HO MECTaMH COACPHKAT H KaAbUAT.
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' Bergeadwmuecs MAKPOCKONUYECKH NPOXKHAKH PO3OBOTO TOTHOrO MaTepuansa
NIOA - MHKPOCKONIOM OKAasHWBaliTCsd COCTORMIMMM H3 OUYeHb TOHKOrO arperats
aabbuTa, 3a6HTOr0 CHINbIO CEPHUIIHTA H SNUAOTA.

[laThamMn ® B BHAE DPOXKHAKOB BHIAENRETCH NUPOKCEH, CONDOBOKAAeMbIf
OovpeiM chenoM, marHeTHTOM M 3nHAGTOM. OOHYHO NHPOKCEHOBHR arperar
HaNnOMUHAIOIWHKA NaHHAHOMOD(DHYIO CTPYKTYPY H3REDKEHHHX NOPOA, COALDPKHT
Meakue 3epna cpexa ¢ naeoxpouamoMm B Oypoxeatrwx. ToHax. Koe rae sneck
NPONBAAECTCA MAarHEeTHT B BUAC KPYNHBIX CJA0WHBIX 3epeH. Ho ocrosnaa mac-
Ca 3TOr0 PyJAHOro MuHepana Haba04aeTCA B BvAe BHELWIHEH K3WMbl B accoug-
AlMU C MeNnO3E€PHUCTHIM BNHAOCTOM. IJTH KAWMBL ONOHCHBAIOT XKHAKH NHDOK-
cena. BmecTte ¢ Tém B nopoae MOXHO HAGAWOAATH OTAE/bHLIE NATHA MEAKO-
3€PHUCTOrO BNHUAOTA C TFYCTOA CHINLIO MardHeTuta, TakuMm 06pasom, Kak U B
BLILUICONUCAHHBIX a/IbOHT AKTHHOJNMTOBHX POrOBHKAX, NpossaseTcs GoJaee nosi-
Hee nofsjeHUe MAarHeTHTa N0 OTHOWEHHI0 K TEMHOUBETHOMY KOMIOHEHTY.
[Nupoxten ob6aanaet eapa 3ameTHGH 3e1€HOBAaTON OKpackoH, we Menawoieics
no ocam. Ilpyrve csofictea: ¢: Ng=40°; Nm—Np=0,029; 2V —60° ykasusaior,
YTO Mbl MMEEM JHONCHA, :

C BuelHed CTOPOHH KOHTAKTOBO-METaMOP(HUUECKOFO Opeo/a nuabasoBue
POTOBHKH NEpPeXOAsT B 3HAYATEJIbHOA CTenedu H3IMEHeHHne nopoan addy-
3nsHofl TonmHu. [lepBuudble MUHEpasul NOPoAL OKA3LIBAIOTCA B TOH HAR HHOM
CTENEHH DA3JOKEeHHbMHU. [1NarHoK.aa3 3aMemHleH rycToil CHObI0 COCCIOPHTA ¥
qacTo 06pacTaeT E€J0YKAMHK NYYHCTOTO aAbHWTA, MEPexom»(lero B MUKponer-
maTuT. [lupokcen samelmieH aKTHHOAMTOBOH poroobmauxoii. B ocHoBHOUR Macce
NOpOoAbl HaCTO MIPORBAAIOTCA HOBOOODA30OBAHUA B BHAS MEAKHX 3eped. AkTu-
HOJIUT, B CBOIO OYepeAb, MPOpPaACT4e€T NWAOTOM H KaabuutoMm. O6a mune-
panra o6pa3yioT MHOrOYMCJ/ACHHBIE MPOXKHIKH, CEKyWHe COCCIOPHTHINPOBAHHBIE
N/arnoknas, NpH 3TOM KaAbUHTOBHLIE MNPOKHAKH NEPecexaioT anuaotosue. Ka-
Taauzupymlnee Acficrsye ANA MEeTaMOPPUYECKHX PeakUWH B NOPOAAX (1POUS-
BOJHJ CTPECC, KuTOpbH OO6YCAOBHA HEOJHOKPATHHIE NPOABJACHHA KaTaK/Aasa,
a yaCTo O0O0pa30BaHHE KAKKDHTOB M CJAErka PacCnaHUOBAHHLX OOPA30RAHUK.
Mupranel 06pasyiwiHXCs NyTedl AN MArMaTHYeCKHX (riouIdB W PaCTBOPOE
006yCA0BhAN X CBOGOAHYIO HUDPKYJASAUHMIO H HIHPOKOE PACIPOCTpPAHEHHE ,3eM: -
HOKAMEHHOro“* nepepoxaesus 3p¢y3uBos. :

AnbOHTOBBIE POTOBHKH

Ha Bonopasneapnom mpocTpanctee kaioueli Huxoasckoro u Kamenucroro
BbICTYNAIT MEJAKO3EPHUCThIE MNECYAHNKH H MECYaHO MEPIeAHnCTHEe NOpPONH,
‘npeBpauieHHHEe B TOW HAM HHOHA CTeneHu B poropuku. Uro kacaercs necwa-
HBIX MOPOJ, TO OHH COXDPAHH/ANCH AYUWE H COAEPKAT ACHO BHPAKEHHYIO O6-
AOMOYHYI0 CTPYKTYPY. HO 06/0MKH H OCOGEHHO uUEMEHT NOABEPFANCH 3HAUH-
TeAbHOR nepekprcrasamsaunu. Tax, sepHa nJarnoxaasa pasiokeHw € nepe-
X0N0M B COCCIODHT, NDH 5TOM H3MCHEHHE 3TOr0 MHHEPANa NPOXOAUT B BUAE
H3'B“3BJICHHH, BTCKOB OT NephPepun K uentpy. MHoraa ocralorcsa ToabKo oc1at-
-KH 3epeH NJaruokJasa cpean 0ecPopMeHHOM TOHKO3CPHHCTOH COCCIOPUTOBOR
MacCHl. :
O6a0oMxu 3(y3HBOB COXPAaHAIOT NEPBHYHYID NOPDHPOBYIO CTPYKTYPY €
NUJ0TAKCUTOBOR CCHOBHOA Macco#. [laarnokanas rakxe coccmpmu?hpoaan. a
Cpelu MUKPOJHTOB OCHOBHOA MacCH pacnojaraetcs xaopur. QoJ0MKH COXpa-
HAWT CAeLbl OKAaTaHHOCTH M colepxaT caeabl pesopbunu. C BHewHed CTopo-
Hbl OHH OKa3bIBAIOTCH OOPOCIIWMH TOHKOHA MAEHKOR KRapua, KOTOpas 00y CAOB-
JIMBAET HEPOBHYIO NOBEPXHOCTb 3epeH. '

- Llement nopoas nepexpHcTannu3oBaH ¢ 06pa3oBaHKeM rpaHo6aacTHUECKOMH
CTPVKTYpPbl M3 MO33aNUHHX OYE€Hb MeJKHX 3eped aabOuTa CcheponaanbHOro
CTPOEHHA, M3pPelKa KB4PUA, PO3ETKOBHAHLIX CPOCTKOB PaiHaibHO JYy4uCTOre
3MUAOTA, & TAKKE XJOPHTA H KaJjbiiuTa, XJAOPHT pacnoonaraetTcad B Buje He-
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‘DONBIMNX HEACHHX MATEH C TOHKHM 3E€DHOM, BHYTPb KOTODHX OXOTHO Bpacra-
0T 3BreapanbHue KPHCTaANW anuporta. Kaabuur obpasyer kpykeBHble pHX-
Able 3epda, NPUVPOYECHHDIE Yaule K TPaHHuaM OOJOMKOB H ([EMEHTA.

Ilecuanc-MepreancTe nopoan 06pa3yioT THAWYHLIE POTOBUKH, B KOTODHIX
#e obvapyxuBaerca cieA0B 06a0MoudOl CTPYKTYpH. OAHaKO 3TH NMOpPOAHW B
CBEXeM COCTOsHHH 004aA30T TOHKOH CAOHCTOCTbIO. B MeraMopdusopanubix
NMOpOAax 313 CAOHCTOCTh.COXPAHAETCA, HO B 3HAYHTENbHON CTEREHH H3IMEHeHa,
. 3aech npossasercs depesosanue GeanX AW 6/e1HUPO30BLIX C 3€JACHHMH M
H 9HKeBO-3eneHbiMi ,npocaoamu®. [lepssle cnomennl CyuleCTBEHHO aabOHTOM,
a BTOpPHIE H TPETbU—A.IbOHTH3IMPOBAHHBIM MATEPHANOM I[ICCUAHMKA,

Bce ond umeiorT TuHKO3epHuCTOE NAOTHOE cJaoxeHHe, JlO6ONHTHO, YTO
TEMHOHBETHHE Y4Y1CrKH oGHapyxkuBaioT MeTamopduueckyio auddepesunanuio
BEUILCTBa C 00pPa30BAHHEM OKPYFAHX 3NAHNCO0OPa3BLIX OTJAUKEHUH, B KOTO-
PhiX UEHTPanbHAs uaCTh CAOKEHA CYUIECTBEHHO 3MHAO0TOM, a Kpaesas ubep-
HEHAa UM H COOTHETCTBEHHO 060TaeHa anbbutom. TakHe nOAYUIKH pacno0.aaraior-
CA B 3€/eHOH CYUleCTBEHHO X10- ’
prT-anb6uToBON Macce. Beaue
WIH OJA€NHOPO30BbBIE  MMOJOCH
NepecexKainT PEAHKTOBYIO CJAOH-
€ToCTh (puc. 7), noKa3unan
3HAYHTEAEHYIO  NOABHIKHOCTDb
anbOKTOBOrO MatTepuana, K xa-
PaKTepUCTUKE TEKCTYpPHOro pH-
CYHKa MOpoAN CaeAyeT n0Ha- .
BAThL HAJAYHE NAPaAJeAPHLIX KPEMHHCTHIX HPOCJOEB, COCTOAIMNX M3 TOHKO-
3€pHHCTOrO ceporarto-6ea0ro ksapua.

loaocuartas TekcTypa xopomo Boipakena u NMOx MUKpockonom. CBeT/me
yJacTkn Ca0Xenbn rpaHobaactuueckum arperatom aawvbuta (70%), cepuuura
{(18%), snunora (5%), kBapua (3%) u xaoputa (4%). Aab6ur o6pasyet -aipe-
TaThl OKPYTr4WX 3€ped, KOTOPwE npd 60ABMIOM YBeJHYEHHH MOKA3nBAtOT SIC-
HOe papna/abro-ayyncroe crpoenue (693, 69¢). lNokazaTenr npenomaedus Hx
MeHbHIe KaHaackoro G6Gasdbsama. Mecramu noseansevcs yBeauyeHue pasMepa
3epeH, CONpOBOKAAOIEECT 00pa3oBaHeM MO3aHYHHX 3epeH ajbfuTa C noJH-
CHHTETHYECKHM ABOHHUKOBHM cTpoenHeMm. Torga no yray yracauus ¢ Np ajb-
GHTOBBIX ABOMHHKOB PaBHOMY—16° onpepeasieTcs cocras aanbura Ne 4. Ce-
PHUMT #MEET BUA TO TOHKOM NuIJIH, TO MEAKHX, PABHOMEPHO PACCERHHBLIX YeUlyeK.
JnMuaTo cepuie B MPOXQAAIIEM CBETE TOHKHE KOMOYKH OKA3bIBAKOTCS- 3MHAO-
ToM. KBapu BcTpeuaercs B BHIe OTAE/JbHLIX MO3AaHYHHIX 3epeH. 3€/eHOBATHE
NICHKH O6Pa30BaHH  XJIOPHTOM. ‘

Cpenu Tako#h cymectTBeHHO aALGHTOBOH MacCH NPOABAAITCA MONOCH H
- A¥H3bl 30UN0TA. B kpaeBwx wacrax ckonnenuii OH HamomuHaeT puibbio WKpY,
Gaaropaps mapoo6pasuoli ¢opme sepaa. Koe-rae pasauyaioTCs KOAbYATHE
KpUCTaNALl HIAH MoAREe BHYTPHR KPHCTaaanl wIeCTHyroabHo# ¢opmu. B neurt-
PaabLHOMA 4aCTH CKONIEHHA Pa3BUTH KPHCTAANLE IPU3MATHYECKOrO rabuTyca, acco-
QHHDYIOIKE € KAAbIKTOM. TaM, rae nogsadeTcs KaabluT, 3NHAOT 06pazyer
Xopowo ¢HOpPMAPOBAHHLIE MPHU3MBI, PACTYIHE BHYTPb 3€PHA KaabLuTa. Dnu-
-IOT B CBOIO OHepeAb OOpAacTaeT pPagHaAbHO-AYHHUCTHM PO3ECTKOBHAHHWM CepH-
OHTOM. B OTxenbHbIX yuaCTKaX 3IHAOTOBHE CKOMAEHAS O6GOTralMeHHl Ka/dbuu-
TOM, 00pasyioluM PaBHOMEPHYO CHlb. TaKue NOJOCH, COCTORULHE CYWIeCT-
BCHHO M3 SMHAOTA C NOAYHHEHHHM KOJHYECTBOM KAaNbUIHTa W CEPAUUTA, OYe-
BHAHO, OTBEYAIOT NPOCAOAM MEPBHYHOA NOPOALI, OOOTaUIEHHLIM H3BECTHIO.

MMonocw senenol okpackw coaepmar CNAOWHONA PuXAHA arperat XJopuTa,
KOTOpulH NPONUTHBAET TY Xe TKAHb TPAHO6J3CTUYECKOR CTPYKTYDH H3 aib-
61Ta, 31UN0Ta, B MEHbIIEH CTeNEHH—CEepPHUNTA W KBapua. -

[loayweunste HAA 341HNCOMAANBLHBIE CTSKEHHA YHKEBO-3CJAEHOTO 3MHAOTA
HION MHKDOCKODOM [OKashisaioT TOHKYI0O rpasobaacToBywo uau nopdupobdaa-
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cTOBYIO CTPYKTYpy. BoOoGmie nocieiHuit MHHEpas, NOBHAHMOMY, 6onee nog-
BH¥EH, YeéM aAbOHT ¥ CepHUHUT, M KOHIEHTPHPYETCS BO BHYTPEHHEA YacTH
3TRX CTAXeHul, CAuBascb B CMJAOLIHYIO Maccy.

ANbLGHTOBHE POIOBHKH, 3aJeraioliHe CpeAH mnoas An36a30BHX POrOBHKOB
B BHAE Y3KHX MOJOC, 064afal0T TecTpo#i OKPacKol B BHAE PO3OBHX Pa3so-
XOB MJOTHOTO TOHKO3E€PHHCTOrO a/Jb6MTOBOTO MaTepHa’a B 3e/eH0BATO- cepofi-
macce, colepxamell kpome anbOuTa—3MMI0T, XJOPHT, KaJAbUMT, @ TaKKe
kBapu ¥ nuput. HsnoMm naoTHbi dappoposuannii. Habaonaerca maanmace--
cTOBas MMHIANEKAMEHHAS TEKCTYpa, COAEpKaad B cexkpeiwax ¢ram6onna/ib-
HHfi Keapu. B poroBmkax, 06pa3soBaHHHIX 332 CHET KBAPUEBHIX nopyupHTOB, CO~
AepXKaTCH Pe3op6HpOBAHHHE KCEHOG1ACTH KBApla. Mecramu coxpanaerca Gaa-
cronopduposas crpyktypa (o6p. 35) 3a cuer OCTaTKOB pa3obuieHdslx nop-
¢dupoBHX BHAENEHHA [J3ruoKAa3a. B nauboJaee nepexpucTanlv30BaHHHIX
passosagHocTax (o6p. 32) npoasasercs nopgupobaacToBas CTPYKTypa ¢ po-
FOBHKOBOH OCHOBHOH TKAHBIO M3 CJErKd YLJHHEHHBIX 3epeH auxb6uTa C 3a3y0—
PEHHBIMY HJH MO3aKYHBIMH rpasunamu. [fopdupobaacTel NPEICTABAEHH aAb-
GUTOM H HMEIOT CepHAABHHE NMEepexoisl K OCHOBHOH TKawH. Muorue xpucrai-
AR 06J24210T CHTOBHIHBIM XapAKTEPOM H BKJIOYAIOT MEJAKHE 3€pHA INHAOTZ.
Coinb CepHIHTA 3aMeTHa JAHWb NPH GOJBIIOM YBEAHUCHHH. Hsmepenne yraa
mwexay Np u (010) B jnBofinnkax no aibGUTOBOMY 32KOHY, KOTOPHIl paBed
13°, nokasuBaer coctaB aap6uta Ne 7. Cpenu anb0uTa HAGMIOAAINTCS 3NHIOT
u Meaxue sfineodpasusie 3epHa 6yporo cgeHa ¢ MJICOXPOH3MOM OT 6yporo
10 6aeanoxearoro. Uro kacaetca 3NMAOTA, TO IJA HErO XapaKTEPHO HEpaB-
HOMEpHOE pacrpeje]esde B Macce NOPOAH M CNOCOGHOCTH 06pa3OBHIBATL OK-
pyrabie crsxenns. Meway 3epHamMu aib6HTa B BHAE eflTOBHAHK X KPHCTAANOB
noasasercs kaapuuT. OH Xe yacTo O6pacTaeT 3epHA W CKOMJACHUA AMAOTA.

AnbGUTOBbBIE POTOBHKH, PasBHTHE 3a C4eT OCaLOYHHX NOPOA, Kak ymke
YKa3nBaauCh, NOKA3HBAIT 3HAYHTENbHYIO MOJBHXKHOCTD anpbHUTOBOrO MaTe-
pHals, KOTOPHA oO6pasyeT XapakKTepHble MepecedcHns. Kpome npocroA mnepe-
KPHCTANIH3aLAH, 34eCh HMEET MECTO 3HAUHTE/bHHH NPHBHOC HATPHA. Nocae
¢dopMHpOBaHHSt @AbGHTOBHIX A4rperaTos, 3BAYHTEAbHYIO MOABHXKHOCTE ElIE
MMeJ 3NUAOT, KOTOPHA /aJ KOHIEHTPHYECKHE CTHKeHUs ¥ NOCAOHHHIE KH.1-
kH. [lopoAB HOCAT THNMYHHE YePTH AAHHOJOB.

CKapubl

Ha6nionatoTcs 8 BAAE HEGOABIIMX NATEH CPeAH AHAGA30BLIX H aAbOHTOBHX.
POrOBHKOB. ) '
Mai HETHTOBBIE CKAapHH COAEPXKAT MPHMECH XENEe3HOrO KOAYeAaHa, MECTaMH
B 3HAYUTEAbHOM koaudectee. MHUKPOCKOIN TNOKa3biBaer, YTO NRPHT MOABHJCE.
no3asee, YeM MATHETHT, 3aMENIaeT NOCACAHHHA H MeCTaMu O6pasyeT Cekyiiue
*uaku., Cpenn pyAHON MaccH Ha6/OAAIOTCA HeGOAbUIME OKHA, COCTOfIIHE H3
ro)pUPOBAHHLIX - NAYEK CEPHUHTA, OKPANIEHHOrO OKHCAAMH KKeJesda B MeuTo-
paTwii pBerT. Ckapusl rpaHuyat B 3anagHoi vYaCTH  y4yacTka € TeEM-
Ho3eJeHo#i nopoaeH, cocTosmed U3 MENKO3epHUCTOro arperara 3epen 3e-
AeBofi porooGMaHKH, CepneHTHHA, SMHUAOTA, PYAHOH CHNM ¥ OCTATKOR RHON-
cnga. Mocaearnfi TecHO npopacTaer 3eJeHOd PorocOMaHKod, KOTOpas B Kpa-
eBHIX YaCTAX 3epeH nupokcena o6pasyeT mupokue kafmbl. Jlnoncua Gecuseres,
obaanaeT . acHOH oTAeAbHOCThio 1o (100) H umeer caepywuive CBoficTsa:
¢ :Ng =41°, Ng — Np = 0,030; 2V == -{-61. XapakTepso MOCTOAHHOE COAEPHKa-
HHe B MuHEpaise TOHKOM CbilM MarHeTHTa.3eneHas pOroo6OMaHKa MMeeT pe3Ke
BHpaXeHHhH NJ€0XPOU3M No Ng - Tpassano-3eaenst, Nm — ronyGosaro-aee-
sw#, Np — Gaennosesennit. pyrue csoitcrsa: ¢: Ng=17°; Ng— Np=0,023;
2V=—62.- .
. CepnentH o6pa3yeT TO KPynHHE 3epHA RO MHPOKCEHY (6acTaT), TO 3ame-
i1a€T €ro COBMECTHO C 3MHAOTOM H 3e/1CHOH poroo6mManxoit. Habawnaetcs
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_OKpacka MuHepaaa B GJeIHBX TOHAX: Ng—6aenuoaenensiii, Nm=Np—61eau03¢ -
AenoBaro-xeatuft. Jisynpesomaenne Ng—Np =0,004. 3nak riapHO# 30HH MO
AOKMTEAbHHA, YTO BMECTE C MA3CTHHYATHM XapaKTEPOM 3€pER NO3BOJAAET
OTHECTH €r0 K AHTHIOPHTY. , : ,

dnuaot wacTo OPOpMIAETCH B BHAE KDPYDHHIX 3€peH, 00GAafalUMX paid-
aJbHO-AYUNCTHM CTpoeHseM. F3 pyanbix MHHEpanOB NPHCYTCTBYET MdIHETHT
B BHIE PEAKHX 3epeH, a TAKXe TOHKOW CHIH B AMQNCHAE, H NHPHT, o6pasy-
IOIIKH HEPAaBHOMEPHO PAaCCefHHbIE MEJKHE THe34a pasMepoM 2—6X8—10 mm.

[lopona CEYETCH KHAKAMH, BHINO/MHEHHBIMM 4COCCTOM COBMECTHO C 2MUAC-
tom. MomuocTs HX OoT 1 10 6—38 mu. :

PorosooGMaHKOBAs 3NUAOT - CEPNEHTUHOBAA Noposa HabJa0naeTcs na mpo-
Tsxenud 18 # N0 MOILHOCTH M NePexXOlAT B CBETIOCepHe aab0HTOBHE pOrc-
BUKH ¢ naamMncecToBodl nopduposoi cTpykTypoli. Ha OCHOBaHMH DEIHKTOR
ypaanuTa ‘M NJATMOKAA3a MOKHO ONpPEAeJHTh NEPBHUHYIO MOPOAY, NPHUHAANE-
KAUYK© NHPOKCEH-NJIarHOKAa30BOMY 1nopdupUTy, KOTOPHH W BRICTynaert BOAW-
au yuacTka.

B BocTounO#  uYacTH yyacTKa OOHapyxHBaercs pfj Y3KHX 30H CNATA# B
Hanpas1enuH 47° C BePTHKaAbHEM nazenneM. CHU PAcNOAralTCH Ha rpaHn-
Le CkapHOB ¢ MJArHOKAA30BO-ypPaAMTOBHIMM NOPPUPHUTAMH B B STHX NOCAEK-
‘Hux. B 3one cMaTH® 3¢ ¢dysdBLl MPEBPALEHH B XJ0PHUTOBO-CEPHUATOBLIE CAaR-
nbl. BmecTe ¢ TeM, K HEM mnpaypodeHa cyaspuausauus ¥ rHaipoTepManbrOe
pa3nOKeHHe CKapHOB C O6pa3oBaHHeM CepNeHTHHA. MoBuaumoMy, 30HH CM$-
1THA CAYXKHUIH NYTAMH ABHXEHHA THAPOTEpPMAJbHLIX PacTBOPOB.

Ckapun Bepxneil 4acTH K. HHKOJbCKOro cOCTOAT M3 3EPHHCTOrO arpera-
T4, TpaHaTa, NPOMEKYTKH MEX]Y KOTODHM BHINOJHEHE KAASUUTOM H KBApUEM.
I'pamaToBHil CKapH BHCTYNaeT B BBAE NOJAOC WA 30H BAOABL CTPYKTYPHLIX
nanpapJenuii BMellaloUWed MacCH.-B OTie/pHHX YYaCTKaX NORBAACTCA Marue-
THT, KOTOPHIl WHOrNA MOJHOCTHIO BHTECHAET IPaHAT, 06pasys CAMBHHE PYAN.
Pasmepsl TAKHX MarHeTHTOBLIX TeJ He3HAYHTe/bHBE—OOGHYHO OKOJAO 20 ex
0 MOLIHOCTH M HECKOJbKO METPOB B ITHHY. : .

Heo6x01#M0 06paTuTh BHUMaHWE HA H3MEHEHHe COCTaBa CKApHOB B CEBEP-
uplx yuacTkax paiiona. o nesoGepexbio k. LlunuivBcKOro Cpeay naarto-
kna30BuXx nopbupuTos HAGAIOAAOTCA MeAKHE UATHA CBET/I03e/I€HOr0 aKTH-
HONMTOBOrO CKApHA, CPeAd KOTOPOro MNPOSBJASIOTCS CBOEOOpPasHHE KOKapi:l
arperata CepHO:KeATOr0 aHApajuTa H GoJjee KpynhHe rHe3/1a FPaHaToOBO-He-
J€3HOr0 CKapHA. '

AKTHHOJHTOBHA CKapH COCTOMT M3 KPYNHHX KPHCTAANOB AaKTHHOAHTA AMK-
wofi M0 2 cM, COGPAHHEIX B NYYKH, MEX]Y KOTOPHMH Pacnonaraerca Meako-
3ePHUCTHIT MarHeTHT ® TEMaTHT, 2 TaKXe 3epHa aHAPAAUTA. Mocneannit
0XOTHO FPynnBpyeTcs B BUAE THE3J MAW KOKapA A0 2—3 CM B FMAMETPE, OK-
pyxenHmx KaliMoH remaTura. llenTpaabHas 4HACTb 6oJiee 3HAYHTEABHBIX {0
BEAHUHHE KOKapl SIBAAETCA MONOH MAH BHMOAHEHHOW KaNBIHTOM.

MukpocKon MOKa3uBaeT HeMaToO0A3CTHYECKYIo CTPYKTYPY H 3HaUHTEJAhHOE
3aMelllenHe AKTHHOJAHTA XJIODHTOM H KaJbLUATOM. [panat o0nanaet asoManb-
HHM JABYNpeJOMAEHHEM C cJaaboi pHTephepeHiiHonHofi okpackol. MarneTHT
o6pasyeT H3OMETPHUHEIE HAHOMOpdHBIE KPHUCTal]H, 2 weaesnmfd 6neck pas-
_6pocay B BUA€ JJHMHHBIX NJACTHHOK, HHOTAAZ Kak O6n HapacTalOIIHX HA Nep-
Bl MpEEpai. B yyacTkax rpaHaTOBO-XeJe3HOrO CKapHa MarHETHT NMOJbL3YCTCH
CKYAHLIM pa3BHTHeM. 34eCh IMPOKO PacNPOCTpaHeH wene3nnit 6aeck, a Tak-
e 6oJce NOo3MHHI KpacHuft ruaporematsT. [lopona ceuercs TOHKAMY Kap6o-
HATHBbIMH JKHJAKAMH CHMMeTpHuHOro crpoenus. lleutpaipHas 4acTb HX CJOXE-
Ha Xene3ucTHM KapOOHATOM, a KP3eBHE OTOPOYKH-—KaAbIHTOM. 'pannna mex-
Iy HHMH pe3kad. . _

- TakuMm 00pa3oM, JKEJE3HHE CKapHHl CEBEPHOHA 4acTH pakoHa WMEIOT Cymie-
CTBEHHO TIeMATHTOBBIH COCTaB M HECKOAbKO G6o0/ee HU3KOTeMnepaTypHeli xa-
paktep. CnellyeT OTMETHTb, 4TO KBapUEBHE XHJH STOro y4acTa Taioxe ot-
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JAHYATCA OPHCYTCTBHEM XeJe3HOro b6aecka, H3psay ¢ XeAe3uCTHM Kapbo-
HATOM. ‘ ' . :

K Bompocy reme3méa ru6pumon beanckoro macenna

- Munepanpuntii cOCTAB, CTPYKTYDH W TEKCTYDHl H3YHCHHHIX KCEHOAUTHTOBRIX
XBAPUE3LIX POroBOOOMaHKOBLIX MOHUOHATOB, KOTODHE pacaoJarawfcd 8 ce-
BEPHON YaCTH MHTPY3UBHOTO MOJA HAM B BEPXHHX FOPH3OHTAX HHTDY3HH, Ol-
PENeseHHO YKas3bBa,T HAa HX TrHGPHAHOE MPOHCIOXKIACHHE B pesyabtare ac-
CHMBJAALNH Marmoid GOKOBBIX MOPOA— AHAGA30BLIX nopduputos. B camoum geae,
X8pAKTEPHOA u4epTOH 3THX NOPOJA SHBAAETCH CBOOGPAIHAA TAKCHTOBAT TeK-
CTypa. C NOABACHUEM MEJKAX MENKO3EPHUCTHX WIHPOUOPA3HHX YYACTKOB B
CPEABE3CPHUCTOM MaTeéphajde Tr/AaBHUNR Macch, [lepexoanl OT KCEHOAHTOB K
0AUpamM M, HaKOHEU, TAKCHTOBBIM y4aCTKaMm MOKa3wBAaeT FEHE3HC 3THX 06pa-
% -BanuA. MpyuepasbHbl COCTAB KCEHOMUTOB XapaKkTepu3yeTca  OTCYICTBHEM
KaauWmnaTa, nORBJEHHEM HEGOABLUIOrO KOAMYCCTRA KBapUa, pa3sBuTHEM BTODUY-
HOH 3esieHoR porooGmaHku. [lnarmokaas nopPHUPUTOB H.AU30K MO COCraBy K
NAAariOKAa3y HandoJsee CBRXHX AOPOA ¥BapUEBO-MOHUOHUTOBOIQ THHA. BO BUg-
KOM Cay4ae COCCIODATH3AUMS 3ATYIUCBHBACT MHOCHE YEPTHl M3MEHeHdd M-
I'HOKJa3a B 3TOM npouecce.

JleaunTerpauns KCeHOJAHTAa CBSi3aHA € BHEJADCHHEM MOABHIXHOIO WIENAOYHOro
MaTt€puasa, N3BIWIETO OTJ0KEHHE OPTOKAA3a, MUKPONErMaTHTa, BO3MOMKHO,
AarnokJaasa CocCTaBa Kucjoro anaesnwsa. Cneslom sa sTHM o6pa3oBanach 3e-
A€Hasd POroOOMaHKa, 4 TAKIKE THTAHUT M XJODHT, 32 CHET TCMHOLBETHHIX KOM-
TIOHEHTOB 1Ha6a3oBuXx nopdupntos. HMaaue TPYAHO OODBACHHTL HX HCYE3HOBE-
khe U3 COCTaBa OPOTrOBHKOBAHHHIX NOPOA .3((hY3HBHON TOIUIH.

[loBuauMOMY, BHeApeHuEe rpasUTHINPYIOILUX PacTBOpPOB CONPOBOKAANOCH
H€PEXONAOM B PACTBOD HJAH NMOABHKHOE COCTORHHE M YACTbt BHIHOCOM JKeJe30-
Mardi€BO-KANbUMEBRX 2A1I0MOCH/IHKATOB M nosBieHHeMm amduboaa nocae 06-
pasoBakina OpTOKJ1asa M MukponerMaTnTa. Takuv oOpasoM, BHeAPHBWAACS
MarMa HMeJa CocTaB anJjHTa HA¥ KBAapHeBOTO cvenuTa. [Ipu atom pe3ko 060-
FALIAJICA HATPOM KOHEYHBIH NPOAYKT KPUCTAAAM3AUMHA STOH MATMEL Ilesuurep-
Fpaunsi MacCh PDOroBHKAa BHAYaJe NPOXOAUT NyTeM NOSBACHUA MHOFOYHCAC HHLIX
KHJAOK H NPOKMJIKOB KBAPU-CHEHHTOBOIO COCTAaBA NPEANOYTHTEABHO MO CTPYK-
TYPHHM Hanpas/JeHAAM NOpoAb. KHAKN He HMEIOT CEeKyuX rpasdi, a HOCAT
XapakTep BunoTeduii. Jajxee KOJHYECTBO H MOWHBOCTb MU/OK YBeAHYHBAIOTCA,
M NOpPOAA INpHHUMAET XapakTep WHTPY3UBHOH GpeKuHH. Mutenchpukanua npo-
Lecca B-TOM K€ HanpasidBMH NPHBOAMT K HOBOMY AEJEHHIO KYCKOB POTOBH-
Xa Ha 4aCTH, M Mbl nepexolNuM K kceHonntam. XapaxTepHo, 4r0o B Beabckoit
HHTDY3HH KCEHOMUTH HE MOCTHralT GOJbIIMX Pa3MEpOB. _

JlesuuTerpauus KCeHONHTOB NPHBOAMT K CBOCOOPA3HOH .KYUKOBOH“ CTPYK-
TYpPe € 00pa3oBanueM pa3obIICHHBIX Kydex, TPynn Wik CPOCTKOB KPHCTAMIOB
naarnokaasa. [lpu atom makpockonnueckm nposssserca WIMPOBas TeKCTypa.
.. Mukpockon noxassiBaeT, oaHako, YTO WAKPE UMEIOT TOABKO MEHbIIYIO'
BEJHYHHY 3€pHA H GOoJablIee Pa3BHUTHE MJArHOKJ/A30BhIX CpOCTKOB, UMea OAH-
HAKOBRIA MHHEPAIOTHYECKHH COCTaB ¢ raapmofi maccoll. Hosas craaua dop-
MHPOBaHMS MOPOLL NPUBOAMT K TAKCHTOBOHA TEKCType 3a cueT paccacmiBauug,’
APOGAEHHS WAMP B YCAOBHSX MacChl, HONYyYHBLIEH 3HAYNTENbHYIO HOLBAK-
HOCTb. JTH_ YC/IOBHS BO3MOXHE, BePOATHO, Aaie NpH HeGOAbWOA NPHMECH
®uakoctd. lloaBuxnad wmacca, cocTosmas u3 KPUCTaNIOB M XUAKOCTH B yC-
JIOBUAX THNA0KCCANbHON U TEKTOHHYECKH HEYCTOAYUBOH 00cTaHOBKH, MUXET ne-
pememarncs. Haxe Jerkne mectanle nepemem nus MOryT NPHBECTH K MOAB-
JAEHHIO PE3KOro KUHTAKTA C HEeNOABHIKHOMH nopono#t, I'naguan mMacca KBaplepo-
POroBOOGMAHKOBHX MOHUOHUTOB HOCHT XapaKTep TAKKWX CMEIUAHHBIX NOPOX C
CAOKEHHEM, AAIOWHM MENKWA TAKCHTOBHLIA PHCYHOK. :
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Pasnoo6pasue Bugor nopox WHTPY3HBHOrO0 MaCCHBA, XapaKTep HX MPONB-
JPHHA  OGYCAOB./EHHI cBoeoGpasuem ycaosufl auddepeHuuauuun MarMe B Kpy-
TONOCTAaBACHAWX NAYTOHax. ITo CcBoeoOpasue CBA3aHO € MeAJICHHOH BEeKOBOH
MHUrpaUHelt  NOABHIKHWIX DPaCTBOPOB,, HeNDEPHBHO MEHSIOMUX CBOM COCTaB.
KBapueBbie puroBoo6MaHKkoBbe MOHI nTh Beabckoro komnaexca nossuauce B
pesyabraTe 0060CO06/1€HHSI anaAHTO-CHEHMTOBOH MarMul B BEDXHHX rOpPH3OHTAX
nAyTOHA H BHEAPEHUSI UX B TOAMIY H3MEHEHHLIX Anadasnoppupuros, Ha aro
YKA3LB4€T H COCTAB KH/AbHLIX 10POL, B KOTOPLIX 0peo6/anawoT nopoaAH KBapu-
cnenuToBOro cocraea. Ilpouecc asTometamopdusma - ssaserTcs Gogee no3n-
HdM H HA/J0KEHHBM HA TUSPHAHBIE NOPOAH C 3HAYHTEALHOH HHTCHCHBHOCTBIO.

Mumepajacune ¢anun Beaberoro xKomniexca

W3 pacemeTpenns BeabcKoro wHTPY3MBHOrO KOMINeKca icHO BALHA W3MeH-
YUBOCTb MOPOA 8 PE3yMbTaTe aBTOMETaMOpPHuX uponeccos. [Toaesbie HAGAIO-
ACHHS TIOKA3LIBAIOT NOCTENEHHBIE NEPEXOAL MOPOL CACIYIOUWEro Psiga: KBap-
UE€BBIH NUPOKCEHOBO-POros0nOMaAHKOBH { MOHUOHUT-—KBAPUEBLIl porosoobman-
KOBbI/i MOHHOHHT—KBAPUEBH FeAbCHHKUT—O6eP3IUT. Pasmepu yuactkos, zaus-
THX TaKUMWd NOPONAMH, NPOTPECCHBHO YMEHKINAIOTCHA, H 10C/AeAHHe YeHH
3TOro psiia HMeOT (opMmy TpyS. MunepasorsdeckHuii cocTas 10PON, NOKAa3bi-
BACT NPOrpeccuBHOE 0GOraileHne OCTaTOYHLIX PACTBOPOB Na,O, SiO,, gacreo
ALQO;, a Takxe H,O u CO,. Taxkum o6pasom, aTu ocraTouabe PacTBOPLl AAIOT
HaYan0 OOMABHOMy aJbOHTY, 33 KOTOPHM Cre1yeT BbimageHue ¥30DITOYHOIrO-
xpemtesema. Jlo6ONLITHO, YTO NOSBAGHHE TaKUX aMJiHTOBLIX PACTBOPOB MO-
- AT OHTb paséu10 ma ase craned. [leppad craaus caaAzaua ¢ nogBICHHEM
TPaHODHPOBOrO 0OCTaTKAa nocae OMOPMICHHS NAATHOKAA3a H nupoxkcena, Ta-
XKOH npouecc xopowo Bupaxed B CHacckoMm HHTPY3HBHOM KOMIJIeKCe, GJNKE
NPUMLIKAIOWEM K raG6po. Pe3ko BuCTynasT o Takike 8 npouecce ¢popMupo-
BaHus HPOKCEHCONCPKAMHX MOHUOHATOB. Bropas craaus o6Hapykusaercs’
ApH TAyOGOKOM aBTOMETaMOPDHOM npeBpalleHHH MOPOA, COOTBCTCTBYIOLIEM
TeNbCHHKHTOBOH (auuu. ITa daius xapaxtepHa (bu3uK0-XUMHYECKUMH Y CAO-
BUAMH, TPDH KOTOPpHX JaKe aKTHHONUTOBbIe am(PUCOAB SABASIOTCH HeycTo#-
4uBeiMU. JIOGONLITHO, YTO BTOPOA CTALMKM AKTHBHOCTH AMAHTOBLIX pacTsopos
IPEAWECTBYRT CTaAMA NOABHKHOCTH Fe, Mg u Ca ¢ npospiesnem xeneso-
MarHuesoro Meracomartosa. : .

Ilposisaierne ese30-MarHUEBOro OTYACTH KANBLHEBOTO' MeTacoMaTo3a oxsa-
THBAET, [1aBHLIM 00pa3oM, ycaoBus aMdpu60AuTOBOI ¢auud u B MeHbuel
CTENEHH SNHAOT- aMPHOOJIATOBOA M  AKTHHO.THT - 3¢/1CHOKAMEHHO Paunit.
B ycrosusx 3esnenokamerHofi daunu aMduG6OoNH, ,KOTOPLIE NPH NPOrPECCHB-
HOM H3MEHEHHH NOPOAH fBASAOTCHA OCHOBHRIMH OpeACTaBUTENAMH XKeJe30-Mar-
He3naJbHEIX MHHEDANOB B BhILIECTORIMEH anunot-ampu6oauTos0id dauun, as-
AROTCA HEYCTOHYHBLIMHA, LENHKOM Nepexons B xaopatet. [lo xapakrepy raas-
HBIX THIOMOPQHBIX MHHEPATOB' 3€/1€HOKAMEHHA H IedbCAHKHTOBRAS MHHEpaAL-
Hele QauuK ABARIOTC aHadoramu. Kak noke3uiBaioT nojdesme Hab/I0 1eHHUS,
NOAKpENACHHLIE MHKDOCKONUWUECKUMHA HCCAENOBAHHAMH, reJdbCHHKHTOBAS paunn
aproMeTamopusma Xxapaktepusyercss ,0CBeTAeHUEM* nopoan Gsaronaps Bu-
HOCY NOABMMKHEIX X/JAOPHTOB. IDTOT NUPGUECC ABAAETCH HACTONLKO xapaxrep-
HBIM, 9TO OpOCAETCd B 41333 €WE NPH NOJEBHX HA6Mmonennax. OaHospemen-
guit npusnoc Na,O, ALO,, SiO, o6ycrosausaer mogsiedne aapbbura, H3OHITOU-
HOrO KpEMHE3eMa, 06pa3yiolero rpaHo(upoBLe CPaCTaHUA ¢ nepsuiM, H CO3-
A30T NOpOAY CHEHHTOBOrO COCTaBa, KOTOpast N0 CBoeMy CB0€0OOPa3HI0 HON-
XHa OHTb OTHECEHA K TeJbCHHKHTOBOM daunu.

Heo6xoaumo oTmeruts YBEJAHYHBAIOULYIOCH MOXBHXKHOCTh 3MHIOTOBOA MO-
ACKY/B, HAUHHAA C I0UAOT-aMPuOONUTOBOR H AKTHHOAUT-3€MEHOKAMEHHOH
daunn. Kak yxe yxasano Buuwie, snuior 3zech HaYuuaer nonBAATHLCA B Kpae-
BHYX 30HAX NNArHOK/AA33, 3aMELICHHOrO TOHKOH CHIObIO KAHHOLOH3KUTA, CEPUUHKTA

» 169

\



¥ anp6HTa. 3aTEM BO3HUKAIOT NPOKHAKOOGPa3HBle BhAEAEHUS SNUA0TE, 33XBa-
THBAIOMKE BECh KPHCTANA COCCIOPATH3MPOBAHHOTO NAArHOKAA3a. Hanee, npw
oopMmaeHAY aabGHTA Ha MECTe N/IArHOKAa3a SnMIOT MUTpHDYET, OTJarasck
Ha rpaHHlUe MEeXAYy KPHCTaalaMH noJjelwnarta. Bcreacrsue caaboCTH KPHCTAJ-
AW33UHOHHOA CHAH anp6uTa B LEHTPAJbHHX 9acTAX €ro KpucTarion HepeaKs

06pa3yloTCsl KPynHLE CKeJeTHhE 3epHa 3nHloTa. HecMoTps Ha Takue BKJAO--

4eHHMsl, KPACTaNIb albOHTa BHIIAAAT COBEPUICHHO CBEKHMH. Kpucraanuzauus
anp6uTa CONPOBONKAAETCH PACTBOPEHNEM TOHKOH CepHUMTOBON CHIOAKH. Me3o-
CTaTHYECKOE Pa3BHTUE NKAOTA OTMEHAeTCH H. A. EauceeBuiM aaa aatalcux
reabcunKuTOB !). CobupaTeqbHas KPHCTAMTH3AUUA 3TOrO MHEEDPAJA NPYBOAKT
K 0Gpa30BAHNIO PAaAHAJbHO-YYHCTHX CPOCTKOB HJIH CQEPOIHTOB. Taxue ce-
POJHTH OOHYHB B KBADUEBHX TEJAbCHHKATAX Hawero pafioHa H OTMEYAIOTCH
PA3NKYHBIME @BTOPAMM 15l TEJbCHHKATOB B ADYIuX paioHax, B TOM HHCIE #
alTaficKUX.

Ha 3HAYATEAbHYIO MOMABHKHOCTb 3MUAOTA3, MOBUAHMOMY, YyKa3bBAIOT 6nacTu-
yecKue CKOMJIEeHHs 3SNKHA0TA (60%/,) u xBapua, OTMEYEHHBIE® H. A. EauceeBnix
cpean renbCHHKHTOB AJras. Takue 06pa3oBanus UmMe0T (HOPMY HEGOAbIIHX
oxpyrasix Tea 10—12 x B nuaMmeTpe. Cyas no ONTUYECKHM CBOHCTBAM, 3MK-
AOT 31€Ch MEHee Xe/Ne3uCTH#, YeM B ApyruX nopoiax. A

Cnenyetr MOJYEPKHYTh, UTO Metamopdu3M NOPOA, BEPOATHO, MPOHCXOANJ
_npH- HENPEPHBHO NAIAIOMUX TeMnepaTypax. C aTHM CBS3aH HeJulil psig fAB-
neunfl pfcnaja panHUX MUREPANOB, A TaKXKE H3MeHEHHE MHHEPAJOB B CTOPOHY
odopmaenns HH3KOTEMNEepaTypHBIX ~ YCTORUHMBHX COCLAHHEHHI. Tak, HanugHe
AMOACHAS B KBAPUEBOM MHPOKCEHOBO-POFOBOOOMAHKOBOM COCCIOPHTOBOM MOHUO-

HWTE, YCESHHOMO TOHKHMH 3€PHAMH MAarHeTHTad M cdena, yKasnpaeT, NOBHAK-

MOMY, Ha o6pa3oBaHye ITOro MuHepaja 3a Cuer tATagucToro asrurta. Janab-
pefiliee M3MEHEHHe NUONCHAA MPHBOAMUT K Naparedesucy—3aenenas poroo6man-
Ka -}- marneTHT + cden. IlporpeccaBHoe HIMCHEHHE 3THX TEMHOUBETHHLIX KOM-
NOHEHTOB J4eT CJAefVIomui napareHeTH4YeCcKu#t pan, KOTOPLIH HA0AIO/AeTCH T
M3y4YeHHHX MopoJax: '

THTAHACTHIE } . AnoucHa 3eaeHan porootmanka
aBruT (Teope- e { -f-MATHETHT —» -+ MarHeTHTt —
THYECKH) 4 cen -+ cden
AKTHHOJIHRT XnopHt Xnopur
) -+ xaoput (NeHAHA) -} KanbUHT - KaAbLUHUT
LI - MarHeTHr — -+ MarHeTHT —» |-+ MareHeTHr

<+ chen -+ chen + coen
=F SNUAOT . &+ 3AUAOT ~+ xene3ucTHil kapOoHart

Ha yuacTkax NpOABJEHHs THIPOTEPMAAbLHON MUHEDAJIH3AUWH, B 30HaX CMSH-
THA, XAOPATHI AAOT Bauano OOHJbHLIM JKEAE€30MArRE3Ha/bHLIM, ¢n1abo mapran-
_nesucTHM kapboHnatawm. ‘ :

3akosoMepHOE H3MEHEHHEe MHHEPAJbHOrO COCT2BA WOPOA MO3BOJSET Ay~
MaTb O [NPOTPECCHBHOM H3MEHEHMH (USHKO-XHMHUECKHX yc10BHA B CBA3H €
SBOMIGIAel OCTATOUHLIX MarMaTHyeCKMX PacTBOPOB H BHIGIHTH PAL MUHEpAak-
Huix Qaunil. OCHOBOA A4S HX BEUIEACHHA CAYKAT MUHEDATbHEIEC KOMMACKCH,
ofbednnsieMue B MOHATHH TOH HAM WHON NOPOAH. DTH KOMIIEKCH UMEIOT
TECHY!IO TEeHETHUECKYI0 CBA3b H B3aUMONEDEXOAbl H u306paxenH B Tabad. 6.

3nech caeayeT OTMETHTb O4enb BaxHHA (akT, 4TO NpH nocaex0BaTeAbHOR
anddepernnandd MarMaTHYeCKHX jpaonros OTMeuyaercs ararm, XapaKTepusy-
joIIMACH GOTAaTCTBOM JETYYHMH KOMIOHEHTAMH, 4 HMEHHO H.O, F u B. [loas-
iewue OGMABHOTO anaTaTa CBA3aHO C 3€JeHOH PorooGMaHKOH MOHUOHHTOB,
OSBMBIIEACH NO3Ke Kaiaulinata W kBapua. [loBHauMOMY, TaKo# 3JEMEHT Kax

l)glzgﬂceen H. A. K Bonpocy o resesuce reIbCHHKMTOB. Bompocst reoxorun CHbups,
T. 1, 1945
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Tabannaz 6

_ I'enbCHHKHT.

Fa6Gposas | AuduGoantopas dnuporo-aMmpu-| AKTHBOAHTO3e- bawus Xnopuf: ‘
bauus dauun Goauronan ACHOKAMEHHASR (3enemokan anLOHTOBA -

damus daLua banun) dauns

" Tab6po Ks. nupoxceso- | p ! a

ord c6MaRKo- Ks.

{reopeTuye- | porosoo6MaHKO- | KB. poroBooGman- .
ckuit Buifl cocciopuTo- :g;:ﬁ“g:lémzﬂ x0Bbi#t MoRuormT || CTPCHRENT Bepesm:
cOCTaB) BH#i MOHIOHHT p

KBapu Ksapi-}rparodup i Ksapu--rpauogup | Ksapu Ksapy

I'panodup (oprokaa3d) -» | Mukpokins (opTokaa3)->MuK- | Muxpokaun] Cepuumt.

Op1okaas MUKPOKIHH POKIHH —> Anp6uT | Anpbur

OcnoBHO#H (Mnaruoxnas) -» | (Mnaruoxnas) | (Ilxarnexaas)-» Aan6ur

MAATHOKAA3 CoccopHT — Coccopur | Coccopur Jnupor —> | Xaopwr

duunor dnupor ‘

Turaguctotit | (duoncun) 4 3ejenan poro-| (3eneHas poro- Xaopur+- | +Xaopur-—

aBrHT cheoH-+MarHeTHT—>| 06MaHKa obManka)—» ches-+ pyTRa-4-

3enenas poroob6- | - chen AKTHHOAUT-HCHEH| MATHETHT 4| MATHETHT <
MaHKa -} marnernr Marnerur-i- KaAbUMT | KaAbuM
XXOPHT 1 :
i
Havuernr MarneTtur 4 Marnetur - MarseTuT-- Marserut-f; Maraara:

AeKoKCcen aefiKoxcen | TuTaHmy XJIOPHT

XnopHuT BHIHOCHTCH BO

BMEIAioliHe TOPOAL

MMTPUMEUAHUE: Crpeikoii 1OKa3aHn Nepexoin OT HeyCTOHIHBOro MHHepAala K ycrok
uuBoMy. KpecTHKAMH CBA3aHbl aCCONMANMH HIW TPYNMH MAHEPanoB, MOABHBMHKECH 33  cae:
nepBHYHOrO MHHEpaia.

F npunumas 3H3unTebHOE yyacTHe H B GOPMHPOBAHMA poroo6MaHKH, KOTOpPa,
KaK H3BEeCTHO, CBS3aHA C JeATEJbHOCThIO JeTydnx. Uro xacaercs 6opa, KaTO-
Pl BXOAUT B COCTAB 3KCHHHTA, DPA3BHTOrO B 30HE IK30KOHTAKTE, TO OTJIC
XEHHEe ero CBf33aHO ¢ YCAOBHAMH [EAbCHHKHTOBOH dauuu. IJra dauma xa-
paKTepu3yeTcs OTWIENJeHHeM AaHOPTHTOBOA MOJIEKYJbl M BLIHOCOM €€ B 30Hy
3K30KOHTaKTa B (opme Gexsoro xenesoMm 3nuaota. Ilpeniogned K MaccoBoMY
NOSBJEMUIO BIMAOTA fABJAAETCS OTAOKEHHE AaKCHBHTa B (opMe NPOXHAKOB
METacOMATHUECKOTO 3aMelleHusi MJAarHokaasa GoKOBHX nopoA. JlioGonuTiio,
YTO aKCHHHT HA6J/I0J2e€TCHd He TONbKO B 30HE 3K30KOHTAaKTa KBapPUEBHX POGio-
BOOGMaHKOBHX MOHUOHHTOB Beabckoro Kommiekca, HO OCOGGHHO CHABHO M =
IK30KOHTAKTE KBAaPIUEBHX NHPOKCEHOBO-POroBOOGMAHKOBHX AHOpHTOB Cnac-
CKOFO KOMIJEeKCa. DTHM NOAYEPKHBAETCA POACTBO OOCHX HHTPY3HH.

lllupoko nposBJEHEOE BhINageHHe anbOHTa, 3aBEPIWEHHOE aANbLOGHTOBLIN
rpasodupuM, yKaswBaeT Ha 0OOralieHHe OCTaTOYHHIX pAacTBOpPOB Na,O, SiO.,
oTyactn Al,Q,;, KOTOpHE JaIOT HAYAA0 OCOGONH HATPOBOH BETBH PYAHHIX pac-
TBODOB.

3agjayeHUue

B pa6oTe pacCMOTPEH XapaKTep HHTDY3UBHHIX nopoa Beabckoro maccies,
BHCTYNAIOLIETO HA BOCTO4HOM ckjone Kysueukoro Aaartay, Ha yuacTke BOAC-
pasneaa p. Uepnoro Hioca # 'ero npasoro pputoka p. Waeknioa, Teno umeer
$opmy BeGOALIIOrG CHHKJIHHAA-NJYTOHA, B o6uieM MNOJYMHEHHOTO CTPYKTYpe
Bmenatomefi ToAmMH # HOTPYKEHHOro € I0ro-3amaga Ha Cesepo-BOCTOK coraac-
HO AHHEH OCH CKAaaxy. Bo3pacT HHTPY3HH, BEPOSTHO, AOKEMOPHACKRWA,
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[lopoad WHTPY3URHOTO MaCCHBA OKA3LIBAIOTCH OYEHb CHABHO M3MEHEHHBIMH
ABTOMETAMODPHLIMA IPOLUECCAMH H HMEIOT COCTAs, MEHSIOMmMUACT OT POroBo00s-
MA8HKOBO-MHKDOKIHHOBBEX EZHOPHTOB H KBADUEBHX NHPOKCEHOBO-POroBOOIMAH-
XOBu X COCCIODHTOBBIX MOHUOHATOB B HH)XHHUX TODH3OHTAX MAcCHMBa A0 KBap-
. WEBHX POroBOOOMaHKOBbLIX MOHIIOHHTOB C Mepex0JaMH K KBapiUeBuLIM CHEHUTAM
B BepXHux vactax Tesa. [lepexoam Mexay 3TuMu THNAMU NOPOA MOCTEneH-
Ane. Ha o6ocobaenne cHeHnTOBOR MarmMu 8 npouecce (GOPMHPOBAHAA MACCH-
B3 YKa3blBa€T U COCTAaB NOPOA XKHUAbHOH (auuH, CPeaAH KOTOPHX nNpeobaragaor
XBapueBbe CHEHUT-NOpPupe. B Bepxuux ropusoHTax MacCHBAa MPOABIHIOICH
‘uOpHAnKIE 0O6DAa30BaHUA B BHAE KCEHONHTOBHX W (IHPOBHIX KBADUEBHLIX PO-
TOBOOOMAaHKOBHX MOHUOHHTOB. [uGprau o6pasyioTca 6aaroaaps BHeAPEHAIO
' MOABHIKHCH CHEHHT-aNJMTOBOR MarMul B AH20330BLIE pOroBuxH, Ae3uHTErpalny
1 ACCHMUASLMM MATEPHANa -KCEHOJIHMTOB. ‘

Ksapuesne nupokcenHoBo-poroBoo6MaHKOBLHE MOHUOHHTHL HMEIOT © GAH3KHE
IEPTH  CXOACTBA C KBAPUEBHLIMM MHPOKCEHOBO-POrOBOOOGMAHKOBHIME 1HODH raMH
Cnacckoro roabua, KOTOpHE, BEPOATHO, ABAAITC KOMArMaTHYECKAMA o6paso-
BanusMHK. [loDoAH O6OHX KOMM/IEKCOB HMMEIOT NPU3HAKH NPOHCXOMACHHS HX
13 ra66po. K sTum npusnaxam ortHocATCR: 1) pa3BUTHE CTPYKTYpH B Hanpa-
BACHRH—OMHTOBASA —> MOHIOHHTOBASA; 2) PEJUKTH OCHOBHOTO OJA3rAOKAa3a
20CTaRa Jnabpajnopa; 3) PeAHKTH AMONCHAA B TECHOH ACCOUHMAIMH € CHMbIO
TRTAHHTA M MarHeTHTa, YTO yKA3uBAeT HAa €ro MNPOHCXOXIEHHE 32 CYeT THTAH-
1BruTa; 4) 3aMETHOE KONHYECTBO KPYNHLIX 3epeH W/AbMeHuTa,

-Hcuesnosesue nupoxcena pMecte ¢ yBeadueHHeM KO/HYECTBA rpaivodupa
i MOABHXHOE MOBEAEHHE MOCJAEAHEro B KCEHONHTOBHX 06pa30BaHudX 3aCTas-
19€T npeAnroJaraTh, 4TO HAYyal0 3BTOMETAMOP(HLIX MPOUECCOB CBA3EHO C
TN0ABAEHUEM 3TOro rpasoduposoro WAM KBapue-KaJUNINATOBOro MarepHana.
Tlpoueccn aBToMetamopduamMa HaaAKCh € PA3A0KEHHS NAAFHOKAA32 H NHPOK-
cena. BmecTe € pasnoxenuem nupoxcena QemuuecKkue KOMIOHEHTH [ONydANH
3HAYATENBHYIO TOABHXKHOCTL. B noposax ¢ moBHIWEHHHM COMEpIKAHAEM KBap-
Ue-KaJMIUNATOBOrO MaTepHata MHPOKCEH HCYe3aeT BOBCE, a 3e/€Has poroot-
MaHKa D33BUBAETCA ME30CTATHUYECKH, MECTAMHK TIDOHHKAET B KBApdA MO TPEUIHH-
XaMm HNPOTOKNa33 HJ/IH 3aMellaeT COCCIOPHTH3IUPOBAHHLIA MMAaruoKaa3. Periosane-
40€ pa3BUTHE N04y4YH] 6oJsee nO3AHMA npouece NeAUTH3aUUM, NPHBRAWHA K
KpaCHOUBETHOMY H3MEHEHHIO Kaawmnatos. Oapepensercs HU3Kas TeMmneparyp-
'HOCTb NOCJeHero npouecca TeM, 4TO MeJAHT PacTBOPAETCS B Kajuuinare B
KOHTAKTE C KaPOOHATOBHLIMH HH/AKAMH, CBA3AHHBIMU C KBADUEBHIMH THIPOTEP-
MaJAbHEIMH KnJaMd. Buecre ¢ TeM H noATBePXAAETCA, YTO MEJIHTH3ALHA
lipowaa paHblie, YEM NOABHANCH FBADOTEPMAIbHEE KapOOHATHBIE XHARH, T. €,
3bIABASIETCH SI8HO aBTOMETaMOp(QHui XApaKTep 3TOFO MpoLecca.

Hapsay ¢ onucanneivu npoueccamu asrometamopduama, 3axBaTHBIHMHE BCe
NOJ€ pasBUTH HHTPYSHBHHIX NMOPOA, HabGAw0Aa0TCs 60Jee HHTEHCHBHuE NMPO-
ABAEHHA STOro mponecca, HmeouwHe JoxaJdbHeE Xxapaktep. Tak, B Bume
OTAEABHHX HEGOJAbUIHX TPYGOOGPAaZHHKX TeJ BHCTYNAIOT CBETANE CHEHHTOBHE
n0poAy, OTHOCAUHECH K KBapuesnM reabcHHknTaM. ABTOMeTaMopdHoe npo-
ACXOXAEHHE BTHX NOPOA He BHI3LIBAET COMHEHUH, KOO NOPOAH HE HMEIOT
HHTPDY3HBHMX KOHTAKTOB H NpPOC/AEKHBAIOTCA MNOCTENEHHBE MNEpexoAn OT
XBapUEBHX pPOroBOOGMAHKOBNX MOHIOHHTOB K KBapUEBHIM TeAbCHHKATAM.
Ylavenenusn NepBOro THNAa 06GpPa3oBaHUi H nepexon K BTOPOMY THNY NOpPOX
TPOABJAAIOTCH B NEPEPACTAHHH COCCIOPUTHIAUMH [11aTHOKAA3a B €ro aabOuTH-
3anuio. Ha mecre naarnoknasa ocraetcs aab6ut, a aHopTuTOBas MoOJIeKyaa
BXOAWT B COCTaB 3MHAOTA, pPA3BHBAIOUIErOCH B BHAE KPYHNHWX CKeJeTHHIX
KPHCTaNN0B X060 BHYTPH aALGHTOBOrO 3epHa, AHGO Yallle BCEr0 ME30CTATH-
weckd. Porosan o6manka okasniBaeicsi HeYCTOWYHBOM; B nepexojiiblx NnopoAax
OHA 3aMeWAeTCAs XJAOPHTOM. H BBLIHOCHTCHA, O0YCAOBAWBAS 06pa30BaHHEe 30HH
110poa, oGorameHHOH XNOPUTOM, BOKDYr KBapUEBHIX FeAbCHHKHTOB, B KOTOPHX,
TakuM 00pasoM, TEMHOUBETHHE KOMIOHEHTH MHCYE3AKWT H NOPOAA npuobpe-
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TAaeT NOYTH GeNyio HAH CBETNOCEDPYI0 OKPACKY W CHeHMHTOBHH coctas. [lesu-
TH3UPOBAHHEIH PO30BHIA KaAMWINAT KBAPUEBHX POroBOOGMAHKOBHIX MOHUOHY-
TOB 3L€Cb 3aMEHAETCH CBEXKMM H CTEKASHHO-MPO3PAYHLIM MUKPOKAMHOM C
 9eTKO BHIPAKEHHOH [ABOAHHKOBOMH petweTKoH H HMEIOWIUM Nepexoanl B MIaX-
MaTHWH aab6uT. Hakomew, cpenu ksapueBbix reabCHHKHTOB H KBAPULBEBIX
pOroBOO6MaHKOBHX MOHUOHHTOB BCTPEUAIOTCH HEGOABWINE NATHA MeAKO3epHK-
CTHIX OepesuTOoB A0 5 M B AONEpeu+{HKe. B HHX KaauLMAT 'OKA3bIBALTCSH pas-
/IOKEHHLIM HA KBapll M ca0ay. AJbGUT Pe30pGHPOBAH CO CTOPOHW KBapua K
SaMCLUAETCH TEMH XKe MUHEeDanaMH, 4TO H Kaaruwnat. Jiaa pewenus Bompoca
0 reHesuce 6epe3UTOB HYKHb NAONOJHHTENLHHE UCCACAOBAHHS [O H3YYCHUIC
HX XMMHYECKOFO COCTaBAa W B YaCTHOCTW XapaxkTepa CaloaW. Becbma meposrtho,
4TO STH NHOPOAH 31€Cb MOIH TOSIBUTHCA 32 CYET ALHCTBUA TeX Ke WeJoH-
HbIX HaTPOBLIX PAaCTBOPOB. )

 Taxum 06pa3oMm, NPOLYKTH asTometamoppusma Benbckoro naytona moka--
3HIBAIOT 3BOJMIOLMIO M3rMaTHYeCKHX paCTBOPOB UPH YCJAOBUM NMaAdioUWef Tem-
NEPATYPHl M M3MEHEHUH KOHUCHTPAUUM YIAEKUCAOTH, WENO4eH H FHAPOKCUMD-
HOR rPYNmbl B PacTBOPE, a Ta-XKe AP. 91eMEHTOB. Dro 06YCAOBAAO NOABACHUE
MHHEDA/IbHLIX (QauHil CAeAyONero piaaa COOTBETCTBEHHO MHUHEPANbHWIM ACCO-
UHaunAM: aMpu60.IuTOBAN, BNHAOT-aMPHOONHTOBAS, AKTHHOAUT-3EACHOKAMEH-
Had, re/IbCHHKUTOBAA (38/1€HOKAMEHHARA), XA0PHT-ad56uToBasn. CASA eT OTMETHTE
C'OTBETCTBHE MHHEDAAbHLIX (AuNd B HHTPYSHBHOM MAaCCHBE MHUHEPANbHBIM
aunam KonTakTOBOrO wpeosa. [1na6a3oBhe POroOBUKH C AMGTICHAOM H 3aMme-
wawuled ero poroodmMaHkoi oxkafiMasoT MMAPOKCEHOBO-POroB0NOMIHKOBBIE COC -
CK'DATOBBIE MOHUOHHTH H POTOBOOGMAHKOBO-MHKDOKAWHOBLE AHOPUTH. B yua-
CTKax D4a3BUTHS KBapUEBHIX POrOBCOOMAHKOBLIX MOHUOHWTOB AHUMCKIA CPeAM
Takux DOTOBHKOB MOMET OblThb BCTPEYEH KAK CPABHUTENbHO PEAKUH peauk-
TOBbI MUBEpaJ, 3aTO WHPUKHM PA3BATHEM MNOAB3YETCH ampnoo.

Hayuelive npourccos astomeTamopdu3Ma BMEET H YHCTO NPaKTHUCCKHH
HHTEépeC, HOO K HAHOO.e@ I1YBOKO N3MEHEHHMM HODO 13 M APHYPOYEHbl BHIXOAR
KBADUEBLIX DyAHBX TeJ, COAePKAWMX CyJb(HAHO-20J0IYI0 H LICLJHTOBYK
MUHEDPANN3ANHKIO, : '



